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ThlS "Encouraglng School Tran3portatlon Effectlve Energy
Management (ESTEEM)"" handbook offers & practical approach for
. pupil transportation energy management. It has been designed

"to help school districts ‘save fuel in. pupll transportatlon, 'i

' thereby 1ncrea31ng the ésteem in whi’ h the school dlstrlct s . ,.
—transportatlon serv1ce is ‘held by - thz commumlty. '
The fuel economy of a school bus is. determined by the
energy that must be - prov1ded by its engine and “the eff1c1ency
-with which thls energy‘is provaded, ESTEEM addresses the

areas of pupil traﬁsportatlon where energy can be saved and -

.efflcléncy 1ncreased. The recommendatlons offered are based
.-~ upon fuel conservatlon pract1ces that have demonstrated
:'energy sav1ngs whlle ma1nta1n1ng optlmum serv1e1ng. Fuel
“conservatlon pract1ces inclyde 1mplement1ng good management
'practlces to elxmlnate waste--fuel waste, energy waste, and
dollar waste.» Fuel economy management 1s based upon a com-
. b1natlon of s1mple, but effective management programs to
:x 1mprove pupil transportatlon us1ng proven econom1c, behav1oral g\
| sc1ence, ‘and technologlcal tools. , '
i The ESTEEM handbook prov1des deta11ed 1nformatlén abbut‘
. fuel: sav1ng strategles and offers step-by-step gu1dance for
tak1ng actlons. It is de51gned t0 be,used wrth the U. S.'
Departmenf of Transportatlon s publlcatlon seraes ent1tled
"Fuel Economy Through Teamwork" avallable from the ﬁepartment

of Transﬁortatlon, Voluntary Truck and Bus Fuel Economy
Program, Washington, ﬁ.,Cﬂ, 20590.

ESTEEM: A GUIDE FOR SAVING FUEL AND DOLLARS IN PUPIL TR‘ANSPORTATIO‘M_

————— o . . ~ e
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PREFACE o
, : e CONﬂNUED : . o .
The 1nformat10n presented in ESTEEM 1s based upon.
" energy saV1ng programs 1mplemented by school dlstrlcts, _
government and 1ndustry research efforts in- fuel ‘economy, -
the succ?ssful experlences of commerclal trucking fleets tox
save fuel, and fuel saving practices thab hdve. been‘tmplemented
by schoéi distrlcts and commercial fleets to reduce waste.
Many school transportatlon operatlons have saved very

rge amounts of fuel and dollars by taklng actlons to 1mprove

’ fuql economy : Reductlons 1n school bus ma1ntenance and fuel
cos Lo-60 percent or greater were successfully ‘achieved
at operations in Wllloughby-East Lake Clty, Ohlo” Parad1se
Valley, Arlzona, and a number of d1str1cts .in the States of
Callfornla and Washlngton. The New Paltz Central Sehool

- D1str1ct New York has been able to reduce 1ts transportation'

budget by 3h percent in two years dur1ng a pe:;od of in<" f

creaslng costs for supplies and labor. : o -

. . Commercial fleets such gs Ryder Trucklines.have been )

. able to reduce their fuel per mile consumptlon by él percent

.Fuel economy programs at the W R. Grace Company have demon-
strated miles-per- gallon increases nanglng from' 5 percent to
over 20 percent. Eastern Express, Inc., McDonnell Douglas,

.Gateway Transportation,- and Consolldated Frelghtways are'
among others tha+ ha&e 1ncreased the. mlles-per gallon -

isqueezed out of each tank of fuel. _ _
kY ESTEEM is deslgned to ass1st you 1n re- examlnlng your

' 4pup11 transportation program to bring 1t up, to date to meet ;

today's needsL -The number of extra miles that can be—
obtained from each gallon of fuel is depende?t upon how
serious your school d1str1ct is in-improving 1tstner%y

v
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A LISTING OF TERMS REFERENCED IN THE HANDBOOK.

.

BRI‘TISH THERMAL UNIT (BTU)— THE ENERGY REQUIRED TO RAISE FHE

J’EMPERATURE OF 1 POUND OF WATER 8y 1 DEGREE FAHRENHEIT i .

EFFICIENCY—— THE RATIO OF THE USEFUL POWER OUTPUT FROM A PROCESS -
AS COMPARED TO THE INPUT POWER SUPPLIED; THE EFFICIENCY OF AN
ENGINE, FOR EXAMPLE, DEFINES THE PERCENT OF comsusnon HEAT WHICH
ENDSUR AS MECHANICAL POWER.

ENERGY— THE CAPACITY TO PERFORM WORK.

FOSSIL FUEL— FUEL DERIVED FROM FOSSIL REMAINS OF ORGANIC
MATERIALS; GASOLINE AND FUEL OIL ARE FOSSIL FUELS. . \1 :

FUEL ECONOMY——THE RATIO OF VEHICLE MILES DRIVEN TO THE FUEL THAT
IS CONSUMED (MILES-PERGALLONS). N

o .
HORSEPOWER—— A RATE OF PERFORMING WORK: ONE HORSEPOWER (HP) CAN
MOYE A.550-POUND FORCE 1 FOOT IN 1 SECOND. i

POWER— THER RATE AT WHICH ENERGY' ISGENERATED OR USED. \\ .
i

WORK—— EFFORT OR FORCE EXERTED THROUGH A GIVEN DISFANCE. |

\

\

o . : ‘k ‘ : o L
: : ) Ce . ’ S \
)

-

. TECHNICAL TERMS REFERENCE‘D IN CHAPTERS 5 AND 9

DRAG FORCES - FORCES THAT RETARD VEHICLE moTion.”
1Y

" DRIVE TRAIN = THe ENGINE TRANSMISSION PROPELLER SHAFTS, AXLES, AND ALL

OTHER PARTS ACTIVE IN TRANSMTTING POWER TO THE WHEELS.™

: DRIVELINE LOSSES — LOSSES IN THE rnmsmmnon PROPELLER SHAFTS AND’ORIVE

AXLES. : . T

. ENGINE GOVERNOR = AN ENGINE SPEED LIMITING DEVICE THAT BEGINS REDUCiNG

POWER AT THE FULL THROTTLE RPM SETTING

_ ENGINE LUGGING — OPERATING THE ENGINE UNDER LOAD AT AN RPM LOW ENOUGH

i ' TO CAUSE UNSTABLE Euucnomuc
GOVERNED‘RPM — FULL THROTTLE SETTING OF THE ENGINE GQVERNOR OR THERPM
AT wn;lcn THE Gov‘Ennon BEGINS TO nEout.\E POWER.

G RADEABI LITY — THE MAXIMUM GRADE A VEHICLE cﬂn CLIMBAT A CONSTANT SPEED. .

GROSS HORSEPO\NER — THE ENGINE HORSEPOWER AT THE FLYWHEEL WITHOUT
ACCESSORIES FUNCTIONING.

.

NET I-IORSEPOWER —  THE.ENGINE HORSEPOWER AT THE FLYWHEEL WITH ALL

ACCESSORIES nuumuc AS INSTALLED IN THE VEHICLE.
R-PM (REVOLUTIONS PER MINUTE) — AMEASURE OF ENGINE SPEED.

I . . . .
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.0 INTRODUCTION- . - -

WHAT ENERGY MANAGEMENT AND FUEL ECONOMY 2
.-, AREALLABOUT - . '

a :
- s . 'e' @ .
'THOSE WHO DO NOT REMEMBER THE PAST
ARE CONDEMNED TO RELIVE IT '
‘-GEORGEnSANTAYANA, PHILOSOPHER ) .
\ ~ ’
f
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S : Everyone talks-ahbu energy management but 1it .

guidance has been given't help school dlstfacts combat the .

_problems that have arisen due to sp1ra11ng fuel prlces. The R

ii.ﬂpluntary Truck and Bus Fuel Economg ?rogram, recognlzlng the-

. ' f:*_ﬁ%%d for energy information d1ssem1natlon in the educat10na1
RIS i ; communlty, has sponsored th1s effort to hel -school districts
_ 'ufﬁF'Q'save fuel and dollars. ‘fj 3 L %\. ' | '.[
.éf "i f;g e The 11feblood of thewschool transportatlon fleet ﬁfuel;
e T h&ﬁ r1sen in cost s1gn1f}pantly S1nce 1973. No one knows
. : how much more fuel pr1é§§“w111 1ncrease. Each séhool

_ d1str1ct must face many uncerta1nt1es with a very 11m1ted
. budget.' - _ R ‘

Fuel economy management represents an alternative for

combatlng this crisis. The intent of th1s handbook n& to

! prov1de an understandlng of management actions that can save
R fuel-and contro upll transportatron costs. ‘The objectlve
'is to help ‘each school d1str1ct become a part of our
N natlonal fuel .economy management team. -\\ o
S : a - F 4 . ) . . '
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e . | PARFT. *
< ‘ » : . _ . INTRODUCTION

12 'HANDBOOK DESIGN .
The ESTEEM handbook is divided 1nto seven (7) Parts. In

the flrst an introductlon to the handbook 1s presented The "
_;oplcs 41scussed in the followlng parts include:”

3

iPART‘II : Reviewing the Need for a Fuel Economy

.- o Program , , . SN
- M . .
: PARTvIIIf'Understandlng What Contrlbutes to Fuel .
‘ "Economy .
PART IV : Developlng Your Solutlon to “the Energy Ch -
' Crisis . ‘ « v

e
A j'-f - PART V :_Guidellnes for Increas1ng Fuel Economy
- ~—""" "PART VI : Conclusion‘ : = o ’

_ ) PART'VTI*’Reference Information“‘ »
. Part I snd Part II R\ &e 1ns1ght 1nto en rgy manage-— l_

_ment 1n pup11 transp3§tatlon./
"Pﬁrt III d1scusses the driving env1ronment variables

thaf 1nfluence fuel economy. " It_prOV1des a framework for:
'practlcal rﬁa-sound recomnm dations'yo save fuél:which are ' S
1offered'in Part IV and ParE;V T T

\ ' Part IV presents stép-by- step guldellnes for. reduclng

f elvﬁse in the school dlstrlct Actlons that can be taken

to 1ncrease fuel economy in each area of the pup11 trans-

portatlon operatlon .are discussed in Part V. L tf”ﬁf“
Part VI offers helpful suggestlons to imp ement fuel

o economy management. (:ﬁhls is followed by a llstlng of

.additional tips to save energy. - . '%” :
 Sources tgat can be called upon for further 1nformatlon
\
and ass1stance are 1dent1f1ed in Part VII A blbl;ograpny

‘of references is also included in Part VII

P Y AL

Ty - ) R N

s ' ASUMMARY OF ACTIONS
®  THAT SAVE FUEL AND o
- N " OPERATING COSTS IN
_PUPIL TRANSPORTATION .
e —n - - - - & —- .
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- PART | o o T St

‘13 USING THE HANDBOOK S _
' ESTEEM offers 1n81ght 1nto what cam be,done to save
fuel. Each school ‘district must translate he recommenda- o
Tflons offered 1nto an actlon Plan that spel{s out when the
school d1str1ct s program will be pe?formed and what part
each’ 1nd1v1dual w111 play 1n it. The ultimate object®ve of
ESTEEM is to help each school district bring its pupil
J transportatlon programbup to peak energy efflclency and to
ma1nta1n this efficlemcy through contanulng management
efforts. L o ) "".
" This handbook offers guﬁéance 1n taklng actlons tha}
_ ‘save fuel and dollars in many areas of pupll transportatlon.
_; All of the fuel sav1ng opportunltles presented may not apply
to every pupil transportatlon operation.’ Some recommenda- '
o tions offered may also be an exten81on of programs currently
. being implemented. ' . '

‘ Everycschool d1str1ct adm1n1strator and transportatlon
superv1sor should. read Parts II, III, and IV of the handbook
to obtain an understandlng of what contrlbutes to fuel
economy, what can be done to ‘increase- pupll-mlles-per-gallon,
and to recognlze why even simple actlons taken to” 1ncreasea_ '
fuel economy are 1mp0rtant.‘ . - . -

Part v should be consulted for 1deas to-saye fuel in
the purchas1ng, Planning, routang, schedullng, dr1v1ng, and
malntenance areas of the pupil transportatlon operatlon.._

ESTEEM is de81gned fo ass1st pupil transportatlon
-admlnlstrators to 1dent1fy fuel sav1ng opportunltles and to’
evaluate actlons that can increase the transportatlon fleet s
pupll-miles per-gallon to combat r181ng fuelaprices.

MAKE FUEL ECONOMY MANAGEMENT ..
_APART OF YOUR MANAGEMENT PROGRAM

.

. a. - @15 o




R _ - PARTI .

t

_21 ENERGY MANAGEMENT ASYNOPSlS " :
~ There are two types of energy wh1cﬁ~affect pupil -

_transportatlon. Each plays_an_important role_ the_trans-“
portatlon of pupils. . v S o i
The first type of _energy ‘has been. aklngxheadll

since the 1973 oil embargo -and everyone is aware of it
energy. This energy cons1sts of the fuel and 011 that.
used to power a schogI’bus. It 1s obtained from preclous
fossil fuel resources which are belng used at an increasing

. rate.: '

[ Slnce theﬁﬁ973 energy crisis, many school transportatlon 'f‘f

admlnlstrators have 1n1t1ated efforts t

the amount of

fuel requlred to, operate their fleets. Ra dly‘escakatiqf -

fuel prlces and limited school budge' ' r a strang in-
centive for reducing ‘fuel use in- every schooI‘flee\*

44 . A second type of energy is Just as 1mportant--peo§1 .
energy--the awesome energy exhibited by administrators, ”&5\‘ |
d1rectors of pup11 transportatlon, bus drivers, maintenance _ BN
personnel, and others, to commit to the maklng of an .
effective pupll transportatlon operatlon.

s The energy of individuals was around 1ong before the.

' energy cr1s1s, furthermore, there is a surplus of it in
every school district--a surplus that can be used to
1mplement actlons to congerve fuel. ‘This energy is

_1mportant and should be harvested Energy management

- consists of effectlve use of both types of energy.

ENERGY HEATING VALUES _ o
. | 16ALLON 'BTU'S * 1UNIT TRANSLATES INTO BTU'S
GASOLINE ................ 125,000 CUBIC FOOT NATURAL GAS . ...... 1,031
KEROSENE ............... 134,000 HORSEPOWER-HOUR ............... 2545
NO.2ZRUELOIL ........... 140,000 KILOWATT-HOUR ................. 3413 .
NO. FUELOH ...... e 144000 . TONOFCOAL ............ “....25000000 |

3!
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‘22 ENERGY MANAGEMENT AND FUEL ECONOMY .
Many differences exist in pupil transportation servicing
requirements, this is- seen in the variations that oceur in
administrative and operation policies and procedures, vehicle,_
fleet make-up,‘miles driven, and fuel consumed.- Viewing fuel
" use from a national standpoint the average school bus is
driven almost 7,000 miles eae? year and consumes nearly 950
5allons of fuel. It has a fuel economy of Tub miles-per-
gallon (mpg). This is ‘baged upon gasoline and -diesel models,
large and small buses, &3 includes all vehicles used by )
i ';'! . schools in the transport of pupils., Some school buses get aS'5
'F'little as 3 mpg; other fleets show fuel economies much higher

than the national average.'

v

. '{ SCHOOLBUSTRAVELANDFUELCONSUMFNON
’ P o 1940—1974 PROFILE R
S AVERAGE o - ' N
YEAR . _ANNUAL . . AVERAGEFUEL S ' V$\>
OF - . MILES : B CONSUMPTION : : AVERAGE
- RECORD . TRAVELED v . (GALLONS) o MILES£ER-GALLON
Z97h . 6,867 ST 933 L
A970 . T,2Th " 1,039 - : . T.0 &
. 1960 7.556 L 1,066 ‘ - 7.1
1950 - TTT5 o ’ T48 . : 10.%
19ko0 . 8,012 7 . - TT5 _ . . .710.3.
. Source U.S. Department af' Transportation, Federal Highway
. ‘ . B Administration, Highwag Statistics, 1976

.7' T

- L : : L. L :
< S+ . - . INCREASED FUEL ECONOMY

: IS AN ACHIEVABLE GOAL ..

ot

'

Increased fuel'economy‘has to he an important goal in.
every transportation operation. Efforts taken, to increase“
vour school bus fleet’s.fuel'economy are fully\in line with

_Z;ma gement' s objectives, to increase operation efficiency and
.'h03g costs down. Co '

EBiq‘ S o ._@yr_
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INTRODUCTION
* 2.3 _FUEL ECONOMY MANAGEMENT IN PERSPECTIVE ) |
A fuel economy management program consists of planned.
' 'actlons to safely transport the maxlmum number of pupils .
. using the minimum amount of fuel that is practlcal in dozng ' -
. 7 /-
so. N ‘ : o o ' »
Every fuel economy management program has four (%) baslc
.objectlves
R ':; l. EDeflne areas of fuel use inefflclency and . o _
o - waste vithin the sechool dlstrlct operatlon. _?
2. Make admlnistratlve and operation personnel,
- staff, students, and the community aware of.
the potential for fuel: conservatlon in the
school dlstrlct. :
3. fUpdate the pOllCleS of 'the school dlstrlct ™~ -
‘and programs of the Bistrict's transportation ]
Q0pera€ion to meet self determlned energy: : ‘
Sav1ng goals. ) . .
L, Effect correctlve actions to increase the
: dlstrlct S pupil-miles-per- gallon.
‘The most lmportant element of fuel economy management 1s
teamwork--efforts of school admlnlstrators, the transporta-
tion department staff teachers, students, and the communlty
worklng BS a slngle, coheszve unlt to save energy
" Each Dlrector of Pupil Transportation plays a=m 1mportant
role 1n guldlng the team. The Dlrector is in & unique
-posltlon to offer advice and leadershlp to the school
V.

dlstrlct hased upon experlence, Vhlch can result in fuel
and dollar'savings He can gulde the 1mplementatlon of a '
program to provide more ‘efficient pupil servicing, better
.utlllzatlon of school vehlcles, school district dollar-
sav1ngs,/and a relnforcement of 1mportant relatlonshlps

among puplls, School personnel, and parents

PLAN REVIEW AND EXECUTE ’ - |
PROGRAMSTHATSAVEFUEL" R . .

~ ' . . ! . -
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2.3 FUEL ECONOMY MANAGEMENT IN PERSPECTIVE

/‘.

.

&

. The approach to fuel economy ﬁanaéement ponsiders that a

-

.

series of interrelated steps lead from a problem to its solution:

. v . Step 1.
Step. 2.

V'Step 3.

K
>

. Step 'L,

Step 5.

‘Define the’Pupil:transportation.problems

in the 'school district. Review the current
situation and trend. Does the district's
transportation program lead to "cost pre-
vention" -- elimiqating costs before they.-

occur?

Get the facts. Withont facts, it is hard

.to determine whether there’ are problems
" and what can be done to.solve them. Gather
- fuel, equipment, and labor reports, .vari-

&nce reports, and ail other information

' that is available to-review eacH??roblem

and 1ts potentlal solutlon.

.Dlgest and examine the solutions to each -

problem. Determine how each solution can
1mprove service and/or reduce pupil" trans-

- portation costs. Understand the alternatives
. that are available -- base this understand-‘
. ing -on facts, not assumptlons - N ‘

Declde on the best aolutlon»to each problem.
Evaluate e€ach alternative. entify

'benefits and costs. Also. determlne any

potential problems that could occur if the
solutlon were 1mplemented
Take aétions; Up tokthls step, all sav1ngs
are on paper. Sell the decision, take
actions to put the decision .into effect,
and follow up on it.

o i

ESTEEM offers.guidance‘in'performing these steps. -

REVIEW. T
EVALUATE.. . v -
~ACT!



" REVIEWING. THE NEED FOR
A FUEL ECONOMY
- MANAGEMENT PROGRAM

THE CHANCES OF SUCCESS OF A GIVEN =
INVESTMENT DEPEND ON THE EFFICIENCY

" WITH WHICH ALL THOSE WHO WORK
"IN THE SAME FIRM COOPERATE WI

THE FACTOR IN QUESTION. =

J. R. HICKS, ECONOMICA, 1935

(
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3 1 MOMENTUM OF PUPIJRANSPORTATION GROWTH

‘The populatlo increases of the pa.st decades, the in-

creased mobility of the Amerlca.n family comb1ned with’
emphasls on equal: educatlonal opportunity for a.ll a.nd 1n-

creased ‘school- d1str1ct consolldatlon a,ye resulted in ::n-

s creaslng numbers of punlls who can no .longer walk to school.

‘~School buses were used to transport Sl > percent of all

students 1n the prlmary and seconda.ry schools of our na.tlon

~during the 197h- ~75 school yea.r.

_ The Natlonal Center for Educa.tiona.l Sta.t1st1cs shows .
tha.t nearly 268 000 school vehicles are ‘used to tra.nsport 21.

mllllon puplls a.ttendlng grades K through 12\ _‘ The sizeab‘le

- 1ncrea.se in the number of students requlrlng transportatlon

_ placed a_ddltrona.lt.burdens upon ma.ny school d1str1cts.

in ea.ch deca.de slnce l930 is shown below, this demand- has

.
-~

PUPIL TRANSPORTATION TRENDS::
~ . 1930-1975-.

-d
g
v

PUPILS
TRANSPORTED

Y

Jg
Ll
v

"
s

4
v

'SCHOOL BUSES
IN OPERATION

PERCENT INCREASE'SINCE 1930

- .. YEAR
L, B ’ ,
. . SOURCE: L VEHICLE T
-4 ' U. S DEPARTMENT OF TRANS’ORTAT!ON

. . WASHINGTON,D.C..1877. . - - .

~ _ o -21 .j
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3 3 MOMENTUM OF PUPIL TRANSPORTATIN GﬁOWT H
- During the  1974-T5 school year, &3 percent of all
-_students transported had to be,d:ixen dlstances of over 3
\ ‘mlles to attend school. The average pupil tr1p d1stances
‘are shown on the follomang page. As seen below, school buses
were used to transport ‘the- greatest perbentage of all students
between their home and school. . : -
R ) Over tkp -thirds of all students rade the one-way tr1p
£rom their home to school 1n less than 20 mlnutes. - As
.students progress from elementary to senior grade le#els, the .
distance and travel time from home- to-school 1ncreaSes. . '

Nearly 25 percent of all elementary grade students live dis-

Y

tances of 3 miles .or greater from the1r schools of attendancel
TR

Forty- seven (47) percent of all-senior grade level students
must travel 3 mlles or more to atfend school.

Y STUDENT MODES OF T‘ﬁmspoRTAnon: 1978

DRIVER /7
1.6%

-

" SCHOOL BUS .~

“. WALKORBICYCLE - §
(NO CHARGE} .

32.9%

i SOURCES: NATIONWIDE Psnsomu TRANSPORTATION :
’ . : _ STUDY, TRANSPORTATION CHARACTERISTICS ~
- : OF SCHOOL GHILCREN, * JULY, 1972; U. S. ' .
NATIONAL CENTER FOR EDUCATIONAL v - o
STATISTICS, STATISTICS OF STATE SCHOOL
- SYSTEMS, 1976.

®22
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- PUPIL TRAVEL DISTANCE

!

 MILES ( HOME!TO SCHOOL) .

@«

Y

o

(o

-=d

N

 SCHOOL BUS RIDERSHIP (%)

5 10 18 2 25

—— LY
. N i

LD

ST

ve®

o
0 R
. [N

B

FUP T | § 205
NI T ’l
v, . g ‘;; ™ ..Q.
tl/ q.n( )tl/ \.. 1= ‘138

’I‘ ’A‘ I‘ I ’l‘ 'A‘ ’l‘ N\

| SOURCE SCHOOL BUS VEHICLE SAFETY REPORT
u. S DEPARTMENT OF TRANSPORTATION 1977

~

@/ﬁéé o




S . PARTHt

. . e o - - . N

Q

ERIC

Aruitoxt provided by Eic:

R . . o T " REVIEWING THE NEED FOR |
L . o . - o "AFusLeoououvmoom
PUPIL TRANSPORTATION IN 1970 . » . _ n
In-1970, 43.4 percent of a.ll puplls “in the natlon were

transported by publlc or private school buses.

* SOURCE: U.S. NATIONAL CENTER FOR EDUCATIONAL

STATISTICS, 167576 T

. . PUBLIC SCHOOL PUPILS 'rm_msponjrso ~w .
o ' (1.000 RUPILS)
\/ " ":L: ‘ ' . -
. . e - 56
3682 . — . . %5
Y . 59.2 ’ 2 i
50.1 . . Y209 5.8
- 241.7 T ‘ ; .
ee . ‘ .- 436.0 20.8 (a
87.6 %5 . i 7488 : 825
- . 2 | D 8.
28.0 W 2880 - b 12294 ‘.8 (a)
‘ ) 560 e . , 1,042.2 15 o
453 ’ . . 662.1 1.3
| %04 1610 - ‘ . 6189
o A 168.0 581.4 %035
“\ 9204 - ' - . : 629.9 '
' : . _ ) K 4110 .
g 1&.8 ‘5 ’ ) 1
vm P ' 4 ) 396.5 \ 550.1
’ 3.3 . ‘
g 78.0
29.0 486 7 X
‘pouncs u.s. U. S. NATIONAL csu‘rsa FOR souc;mom\ ’
STATISTICS 1975-7%. : :
(a) INCLUDES PRIVATE SCHOOL TRANSPORTATION .
The natlonal average cost to transport each student was
$66. 96 - '
[ : AVERAGE TRANSPORTATION COST PER PUPIL: 1970 / 7
" ' (NATIONAL AVERAGE: sssss) v,
. o - . o . 67 .1
125.58
85.21 . 34
b 20.33 .11
. 9049 » 9.37
119.11 7507 ~ 5.3
: ' " 5BSS
- 87.69 V1 . 68
131.04 - : 2.7 51
76.67 31 76/ ‘f64.29"
38.24
86.71 5191 . 55
§ 3391
- 66.58 53.46 . o 227
' &ﬁ : unx\¥BY . ~-
. .7 ‘
55.01. 61. 7
N/A: INFORMATION NOT AVAILABLE - \ \ -

. ®
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C R Four short yen.ra la:her-,_s-l 5 percent of all the

nl.tion /a studenta had to be transporte& at an average cost

which had risen to $87. Oh--an increage of 30 mnt .
- e * -
‘ ' oo PUbl.lcscnoonuplLs'rnANSPon'rso 1974 © ‘ ]
o : (1,800 PUPILS) - ’ oo
' 3808 - n 66.
.. . N sz N
g _ 572 489.4 4
2594 ¢ ) '512.8 628.0
\ . . ‘ m ‘ . 55.0 : ) 913‘9 1,657 {a) 3
) B8 —= os62 13641 612.7 (a)
¥ : ' 1,208.9 :
“ua : ' 7455 B51.6 5288 ‘
- ] %3 2125 : 7318
_ - _ E 160.2 6283 7/
’ -  1.500.0 ) : © 726.2
e e b e 4 oan - ' “.“
L & . ; 289 | o 384.8 :
T _ .1635 278 o
. N %m o - Y4261 \ 6403 1o
¥ - L3 n .
o . : , .
. : .5 .
‘ 684.7 568 i
£ - A
o (a) INCLUDES PRIVATE.SCHOOL TRANSPORTATION
‘ .. AVERAGE TRANSPORTATION COST PER PUPIL: 1974 . -
(NATIONAL AVERAGE: $87,04) :
' c ' 81.47 R
- 15743 -89.30 |
~ N -~ . : - . 1
8321 -f . L . (%613 80.61 ?30'31. :
7162 ' 14(_)._9_7 . 101.57 ' .68
~ 14860 P ros.17 , 7752 119.60
- 161.82 | . | “56.,21 9888~
\ 99.28. . - : (2143 7.1 84.92
- . I esce _ . 60.96 . b
p 89.24 . 04 -
2 : 11081 68.33 1. .
< ' ' _ - 4731
7366 — v 5121 ) '
. . 43.47
v 73.89
& . 5695 | 8460 . 6266 n .
! = : 46.06 } 56
o -
- : -
61.67 76.
. . 'SOURCE:  U.S. NATIONAL CENTER FoB EDUCATIONAL v
( STATISTICS, 197576 '

Q

ERIC

PAruntext provided oy eric [
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- ‘OTHER oosnin\ \ SALARIES '

N T —

-

VEHICLE REPLACEMENT 6%

- INSURANCE 1% -

ngths & MAINTENANCE 7% ‘ .
FUEL AND OIL 28% A . : ' 3
A COMPARISON OF FUEL COSTS TO. OTHER. ~ .

* .. PUPIL TRANSPORTATION EXPENSES "

. In l97h the national average cost per school bus mile : : -
dr1ven in the U S. was T2¢. The average cost var1ed between _
$0.41 and $1. 63 per school bus mile in individual statesi&m‘
' Salaries and benefits represented a major portion of - -
this cost 1n many states~as seen 1n the table on the’ follow-
j_lng page. On Lhe average, salar1es and beneflts account. for'
Lo percent of pupil serv1c1ng costs, although in® some @tatesd
this cost represented only 5 6 percent of the total pupil
transportatlon expendlture--agaln 1nd1cat1ng the wlde varia-
*tlons that exlst in pupil transportatlon servaclng ’
The cost of fuel\and\01l.1n sehool bus-operatlon also‘ "':'J-i
- accounts for a signifiean portion of the total tranqurtae o L
tion expenditnre; ' The ay rage distribdtion'bf‘pnpil o
transportatlon ‘costs dur1ng ‘the l97h school year is shown

~

above.

) e ) : ’ ! ' . L w . . ' : : : St
* COST-DATA FROM STATES OF ARIZONA, CALIFORNIA, FLORIDA, MISSOURL, . . o y = o
- . PENNSYLVANIA, AND WASHINGTON USED AS A‘BASIS TO SEPARATE e . : -
. FUEX, OIL, SUPPLIES, AND MAINTENANCE COSTS FROM NATIONAL STATISTICAL DATA
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A FUEL ECONOMY PROGRAM - . . .
.. 3.2 TRENDS IN PUPIL TRANSPORTATION COSTS L L
s _ : _ o o P
TRANSPORTATION EXPENDITURES
_PUBLIC SCHOOLS: 1974 _ . °®
. TRANSPORTATION ELEMENT COST
R B EXPRESSED AS A PERCENT OF
STATE TR{\:&R:SA:ION\' YOTAL PUPIL TRANSPORTATION DOLLARS -
' ' PERCENT OF TOTAL ~ SALARIES : o FUEL&
EDUCATIONAL AND - VEHICLE - SUPPLIES
. . - EXPENDITURES BENEFITS =~ REPLACEMENT @
U.S. Average 3.7 . ko.o : 6.0 - . 54,0
. - |Alabama 3.2 .7 N/A - N/A- 5 -K/A
- . lAlaska - 4.6 N/A - N/A ‘N/A
- |Arizona 2.3 60.6 ° - N/A - N/A
Arkansas R k3.0, . 13,9 . k3.1
California 2.0 52.8 « . N/a_ - " .N/an
Colorado . , 3.2 © 53,3 .r T ak6eT: 3201 -
Connecticut 3.9 T @l .09 .. 93,7 -
"|Delaware N 9.4 - 2.3 . 88.3
Florida 3.0 58.8 ., 8.0 . - 33.2
" |Georgia - -] 55.5 .-15.5 - -29,0°
. : JBawaii 1.8 -+ N/A _ K/A . XN/A
, ‘|Idaho L.k 39,0 - T . 2.00 - 59.0
.7 .+ +|I1linois . 3.3 v 264, - . . 5.8  .67.8°
Indiana 4.5 © o 3k,0 Lo, 5.3 .
JIowa R bosooo N/A: "N/A« .- . N/A.
) Kan_sas ' 307 » . 31"(}&}.‘ 9 0.3 . - 56‘. 3 '
Kentucky 5.1 L6.; § 14,7 ' ,?39.2 :
B - ‘fLouisiana 5.8 . 85. e e 3.7 . 10.5
. IMaine 5.9 . 31. 3'%’ t13.2 - 55.5. -
~ ¢ |Maryland- . b2 ! 32,1, . 2.9 " 65.0
... |Massachusetts k.2 . . 6.8 ' 0.4 -7 92,8
S - |Michigan 3.4 522 15.0 - . 32.8
- ‘Minnesota "\ .- . 5.2 26.9- ~ 8.b L6kl T
Missdssippi .~ ° . 5.0, 47.8° . :15.8 36 L
o [Missouri ., A ¢ 32.9 = 9.9 P P 5T2
v ' A L
Wt e (a)  INCLUDES FUEL. MAINTENANCE, INSURANCE, FARES,
AT CONTRACT SERVICES, AND PAYMENTS. - el E
s _N/A: INFORMATION NOT AVAWABLE *»..  ~* , "b
' SOURCE:  NATIONAL CENTER FOR EDUCATIONAL:
S S : _ STATISTICS, DEPARTMENT OF HEALTH, ~n
S e _ . EDUCATION AND WELFARE, 1976. ;.

R SAVINGISNOT - ; \

~ SPENDINGSOMUCH! © -~

L _1_' - o o . - . - a P
R - . ' B C
- . . . N . ~ N - ,'.'-'"
\ .
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32 TRENDSIN PUPILTRLQO_RTATION CoSTS o~ "
S ‘ TRANSPORTA‘NON EXPENDITURES . :
A PUBLIC SCHOOLS. 1974 . oo
_ . TRANSPORTATION sn.suemcos'r ‘
. ) : EXPRESSED AS A PERCENTOF
STATE mm:::m . . _TOTAL PUPIL TRANSPORTATION DOLLARS N
o : PERCENTOF TOTAL  SALARIES - -7 ] FUELE '_ .
EDUCATIONAL ~ , AND . VEMICLE . | Muzj) 1
. e . - EXPENDITURES BENEFITS ~ REPLACEMENT . . (a) ©
Montana. - 4.8 N/A . N/A N/
Nebraska ' 3.1 39.0 - 21.0* . lko.o
Nevada - 3.3 62.6 -~ 8.6 . 28.8
New numpshire Lh.9 - 8.8 ' 1.7 - 89.5
| New Jersey 3.5 26.5 5.4 6821
| New Mexico .4 . - b.9 1.9 93
‘New York 4.8 - 22.7° 2.3 . T75.0 7
North Carolina 3.3, 5k.7 19.2 26.1 -
North Dakota T.1 27.1 14.0 - 58.9
Ohio 2.9 ~ 64,0 N/A - ©  N/A
Oklahoma L.0 ° - L4o.o . 21.0 39.0
Oregon A 3.7 - 38.6 10.3 "51.1
Pennsylvania < 3.7 19.8 2.8. TT. 4
{Rhode Island 3T 18.9 " N/A- . N/A
' South Carolina 3.3 52.8 19.7. C27T.5
| South Dakota " 5.3 . “25.1 6.7 68.2
Tennessee Ry 41.3 h.6 Sh.1l .
| Texas 1.9 55.1 N/A N/A
Utah. . 2.6 "53.8 .7 10.1 36.1
‘|Vermont ' 4.9 ~25.2 . .8.1 = 66.T.
-|Virginia < k2 ~ 52,0 - ak.h . 33.6
Washington =~ ko 7 56,27 6.8 37.0 -
Washington, D.C. 3.3 26.5 ' 1.6 - T1.9°
West Virginia. 6k 64.3 11.% 2k.3 -
‘IWisconsin 4.5 12.4 L.7 " 82.9
Wyoming L4 34.8 N/A N/A
(a)  INCLUDES FUEL, MAINTENANCE, INSURANCE, FARES,
_ CONTRACT SERVICES, AND PAYMENTS. e
%% N/A: INFORMATION NOT AVAILABLE . .
_SOURCE: NATIONAL CENTER FOR EDUCATIONAL < . S £ L
YL e STATISTICS DEPARTMENT OF HEALTH, - o IR
‘: . A - EDUCATION AND WELFARE, 3’73;{‘.?«' : . _ .

o - PURCHASE WISELY. - - -
. PURCHASE FOR FUEL ECONOMY ! . |

e
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. EXPENDITURES PER PUPIL (8)

\

32 TRENDS IN PUPIL TRANSPORTATlON COSTS .- L

- A wide variation exist‘s in the costs to transport
puplls.,.f The average state pupil transportatlon cost varied |
between $L13. h7 and $210. 05 per pupil during 197k,

A typical dlstrlbutlon of pup11 transportatlon costs for’

school bus fleets of varying size is shown below. 'I‘he costs

/ in each fleet are .dependent upon many factors--malntenance

programs, Vehl_cle utilization, schedullng, réutlng, and
. drlver SklllS--ln operations that must serv1ce communltles
having ma.py dlfferences in the characterlstics tha.t 1nf1uence ,

the overall cost of transportatlon. g

-

.

l

PUPIL TRANSPORTATlON COSTS PROFlLE
TYPICAL DISTRIBUTION OF SAMPLE FLEETS-~

VARYING suzso SCHOOL BUS FLEETS '
m 11STATES _ . e

. 1974 .
LIN / ATIONAL
okododdecf N\ NNNNNY / IAVERAGE
» $87.04
, T . AVERAGE NUMBER OF 'BUSES IN SHOOL DIS‘I’RICT FLEET
_::ll T | T v, v - W j\r Av
‘246 10 15 - 2 &% _

SOURCE: BRI SYSTEMS, INC. BASED UPON SURVEY DATA
OF SCHOOL BUS OPERATIONS IN ELEVEN STATES
(REFER TO BIBLIOGRAPHY).

/ S : 29 o -
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4 1 WSTS ARE A POWERFUL INCENTIVE FOR SAVING FUEL
Spi:alinz pupil. transportation costs provide a great

- iJ:l.ncen*t:ive for sa.ving fuel in an era or very lim:.ted school -
budgets. . o
.The. f.qilowing graph. shows- the actual ‘and normalized .
‘natio"na'lv:'a'}'r'erag'e c:-os‘f's_ ~fo;° p‘r'c_»viding pupil‘trénspor,tatiqn
since 1925, ‘Actuél’ costs have cQntinually i‘ncrga'sed since
]:935; .they have spiralled\éﬂéﬁ'ro.} . : - :

. hd . ’ . - . -
- . . ) : -

- v n . - o

COST TRENDS IN PUPIL n(._«ﬂ@onmﬂou: 1925-1975

” B ‘e .
. ACTUAL COST|
80 |- < '
3
" 70 o R
s,
. ) g m — '. ) .
J -
5 NORMALIZED COST S
. S _TAKING CONSUMER . . L |
v w50 -‘-s\ PRICE INDEX INTO : /
< consuoenxnon »
W . P
z ’w ~‘d~-\ : . .A ~e

- e @il anm

-

.

. 1 1 L. L 1 1 | L . 1
LYEAR ' 1925 1930 1935 1940 19456 1950 1955 1960 1965 1970 1975

CONSUMER 0611 0590 o478 O 0627 0800 1 1 -
PRICE INDEX = 480 06 800 0833 1031 1099 1277 17%6

SOURCE: SCHOOL BUS VEHICLE SAFETY REPORT‘ u.s.
. DEPARTMENT OF TR’ANSPORTATION WASHINGTON
D.C., PAGE II-2,1977.". -

-
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A FUEL(ECONOMY PROGRAM .
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4.2 A FRAMEWORK FOR lNCREASING FUEL ECONOMY N =

-'f : --d '_ One specific set of rules forfsaving fuel is not appli—
.~ < .cable for. every school district. Each school transportation
2 . " fleet has its unique servicing eharacteristics and indiv1dua1
‘set of problems.. On the other hand common guidelines exist
for increasing efficiency in all school districts.A o e
o . The following pages present administrative measures that
':can increase fuel savings. Each transportation director -
.shonldlevaluate them. 'In many cases, ‘the guidelines may ‘
'represent an extension of programs and practices that are
'currently in use. I D g

[

'I'aking the time and effort that are necessary to review -

fuel saving practices and transportation policies is. angl.m- :

[y

‘portant first step 'in addressing energy management in the o
‘school’ district. o -

- -

s

J " USE VEHICLES OFFERING

, ' ' - _ — HIGH MPG CONSISTENT
: S ! L - _WITH TRANSPORTATION
- . -—:. , . SERVICING OBJECTIVES

. MAINTAIN FOR
" GREATER MPG

K%




PARTII

. REVIEWING THE NEED FOR'
- A FUEL ECONOMY PROGRAM
4.2 A FRAMEWORK FOR INCREASING FUEL EOONOMY
Five types of measures can be taken to save fuel. S \ .

First, improvements in transportation system efficiency

‘can be made. Take actions that increase vehicle occupancy . ’

"and reduce vehicle miles-of- travel.' Tips for this are.pre-

sented ‘on the following pages.; _
) ' Second, place emphasis upon reducing vehicle fuel cor-
.'sumption. Purchase vehicles that offer more miles-p;r -gallon.

Re-educate drivers to. drive for maximum fuel economy. Review

the important factors discussed in Chapter 5; make sure the

driving staff is awdre of their ,impact on fuel consumpgion.'
Th1rd take advantage ofgopportunities to. match equip-

ment to servicing needs. ~This is discussed in Chapter 5,
‘Part ITII ‘and Chapter 9, Part V. S T 3 S

'-!

Fourth, more miles-per -gallon can be obtained and main-

tained by placing even greater emphasis _upon the district's

preventive maintenancegprogram."Initiate policies that can -

’ increase the fleet's ﬂuel economy; use modern equipment to
help ‘the staff save fuel. Chapter 9, Part V. offers tips for
.saving fued in planning, dr1v1ng, and ma1ntenance‘ it also_
~discusses the role of purchasing for- greater fuel economy.
) Finally, keep your pupil-miles -per-gallon high by
takingl:he time and effort to ‘increase personnel skills. Con-
w

duct kshdps and .training programs. ‘Make .sure the staff.

is trained and motivated’ to save fuel.v This is discussed
Cin Chapter 9 (9. l), Part V. ‘

: THE STAFF HAS A HIGH POTENTIAL
FOR OBTAINING MOﬁE PUPIL-MILES-PEﬁ-GALLON

CREA-TE AN ATMOSPHERE OF KEEN
MANAGEMENT AWARENESS |
AND EXPECT THIS GOAL TOBE ACHIEVEDI

-
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L. A3 SCRUTINIZING PUPIL TRANSPORTATION AT THE ‘TOP' &

| ' Transportation planning is performed within the fr

vork of school administrative policies; these policies speclfy

: the criteria that should ‘be met in pupil transportation. Use

. . f 'performance data as a basis for decision-making in updatlng

' ,'your district's program to meet today's needs.
Identify, review, and ‘evaluate the opportunities that

exist to save fuel through pollcy changes—-changes that can
increase the effectlveness of the schoolftransportatlon

operation and save valuable dolla.rs. Use the checkll_st on

pf : " the followlng pages as ‘& startlng point. It offers tips that
N - fl_}ead to fuel savings. B
I ' - FLEETPERFORMANCE DATA
‘ | . OFFER'A BASIS FOR DECISION-MAKING .
. ! / - : f ‘.‘
LABOR \ . PERFORMANCE
) CRITERIA
EQUIPMENT T
- COLLECT |
" FLEET T
PERFORMANCE '
- DATA - |
) PURCHASED
,Tnm:eﬂw EQUIPMENT - _
S PERFORMANCE
REQUIREMENTS TORY
! : HISTORY
L . -
FUEL SAVING FLEET
GOALS . OPERATION -
. ... . UsE . -
'PERFORMANCE
DATA IN
— DECISION -
MAKING ' o
_ PREVENTIVE
~ ROUTING MAINTENANCE
AND AND - -
* SCHEBULING EMERGENCY
REPAIRS -




I T PARTII |
.« ‘ ' - " REVIEWING THE NEED FOR

. ' o . : R . AFUEL ECONOMY PROGRAM. -

. . . - ¢
. . . .

3 scnu*nmzmc PUPlL TRANSPORTATION AT THE TOP I R

CHECKLIST OF ACTIONS THAT CAN BE TAKEN
- . - TO INCREASE FUEL ECONOMY '

ll Analyze school district policéies to see if they may
actually condone transportat;on serv1c1ng'1neff1c1ency;
‘identify areas that could result”in‘fuel savings. )

[] -Begln a program to collect and record data on school bus

. - fleet operatlon, use this data to evaluate 0pportun1t1es
for ingreasing fuel economy. '
' YE] Coordinate .reviews of school calendars and start-dis-
m1ssal t1mes, 1dent1fy opportunltles for 1ncreas1ng
" fleet "servicing eff1c1ency._ :
»E]_Develop recommendations to minimize unnecessary travel._ L
Eﬂ_Encourage personnel to present ideas that can save. fuel. . *
E]'Foster an 1nformatlon exchange betweenkyour staff and -
" other school d1str1cts, take advantage of what others.-"
have done to save fuel. _
E] Get people involved; commitment'and cooperation are im-
portant in saving fuel. Hervest \the avallable "people
ienergy in your school d1str1ct.-‘
l[] Hold workshops to solicit and share 1deas to save fue!
[] Increase the distance between student pick-up. and dron-
off points when f6a51ble and safe to do so. ., = -« o
_[]fJu51tfy and ‘re- evaluate admlnlstratlve solutlons thathave
been developed to meet transportatlon needs 1n the past. .
See 1f they can be improved. - ' ‘ ﬂ ) .
E] Know why pupll transportatlon costs'are increasing, look .+
~into the areas of cost 1ncrease and evaluate programs to -
reduce the cost of operatlon. . ) _
' Limit co- curr1culum tr1ps in the district to full bus
loads only; place restrictions on unnecessary tr1ps.
;E],Measure fleet performance and fuel use. _ _
'E]‘Notlfy the community of fuel conservation'programs that {?3.
are attractlve, meet with the PTA to review and d1scuss

2,
opportunities - to _save fuel and dollars. R =

R
o .

’

s



PART ll

REVIEWING THE NEED FOR . : Y ' ‘
AFUELEWPROGRM . : . . :

4.3 SCRUTINIZING PUPII.yTRANSPORTATION AT THE TOP

PR Lo ‘ cnscxusr(commuso) |
'QQ . @] "Obtain outside assistance when necessary to review .
'f N operation changes, get an. objective veiwpoint and take |
0 . 5 advantage of practices ‘used by other districts. 7!

E] Provide incentiveshfor saving fuel #f the school- - .
© aistrict. _ : v | | o

[] fQuestion route planning procedures, Just. because they

_ worked in the past does’ not necessarily mean they’ vill
- " be of vaIue in tpe future

.
- . .

325 E] Review the district S purchasing procedures, make sure o
X 'i 'consideration is given to. equipment that. saves fuel
: E]} Share equipment with\neighboring districts for school
_ events when - poss1ble to reduce bus use. ‘ . .
'.'Take the time and effort necessary to educate, stimulate,
' © .-'Jand mbtivate district personnel to save fuel. a ;. ‘
.o - U] use public mass transit for older students when‘ifgfzwhﬁaf
. feasible to do- so. o S B
'* Verify management. practices that are implemented to save ‘
-.- fuel; make’ sure they are being followed. e :
) ; nl Weigh the total value of current pgograms, for example,
¥ "t : . can’ s¥ecial educatidn classes bé’ consolidated in a way

‘that vould increase education benefits and reduce pupil
travel ' ' ‘

X—ray vision is far better than hindSight, promote staff

|g|

awareness of fuel saving methods. - °

Yardsticks are ‘important; establish guidelines for

H

vehicle'purchase,-use,:and trip distances.
E] Zero—in on_those areas where -fuel can beisaved: Take

thé necessary time and effort to achieve results.

- " CHANGE YOUR POLICIES TO MEET TODAY'SNEEDS |
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UNDERSTANDING WHAT-CONTRIBUTES

- TO FUEL ECONOMY .

"THOUGHT MAKES MAN WISE.
WISDOM MAKES LIFE ENDURABLE.

" JOHN PATRICK
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. . 5.1 SAVING FUEL ISA MANAGEMENT SCIENCE o )

_ Greater fuel economy ‘is- not obtained on the basis\gs
hunéhes, it is achieved by becoming knowledgeable of - and .
practicing techniques that reduce energy consumption. ‘Using =~

- such techniques offers each school district a sound and”

PN

.
practical framework for improving fleet performance.

-

- The. type of school bus purchased along with. how well it
is maintained ‘"where it is driven, and how it is driven ) ‘
_affects the fuel econonmy - that can ‘be obtained t This'chapterp
briefly discusses the important factors that affect fuel |
~economy. ReView them and evaluate the opportunities to in-
crease fuel economy through improved purchasing, routing, '

e

Chapter 5 examines the _variables the affect the

'planning, driVing, and maintenance actions.

fuel economy of every school bus in the fleet. One must

v

; ' - first have an understanding of why the district s school
| buses may not be getting as many miles-per-gallon as the 'Qu
_~:l vehicles of other districts.; Chapters ‘6-8. specify what vour— -
district can do about increasing fuel economy.> the '
. A -:idistrict can, do it is discussed in Chapter 9 K} L
' Management is an important part of the effort taken to'
c_increase fuel .economy. . The- reasons for this are presented
ffon the following page. A discussion of fuelxwasting practices
that can be corrected through purchasing and driVing actions
.follows. Planning actions that saVe fueh are then presented
This is followed by a summary of steps to take to start

aVing fuel in schodl bus operation.i

CONSULT THIS CHAPTER TO SEE

WHAT AFFECTS FUEL ECONOMY.
' _ . REFER TONCHAPTERS 6-9 FOR TIPS
- ... . _ . - ININCREASING FUEL ECONOMY.




PART Ill

UNDERSTANDING WHAT CONTRIBUTES
TO FUEL ECONOMY

» 5.1 SAVING FUEL IS A MANAGEMENT SCIENCE . \ .

Fuel economy management offers each school d1str1ct an .
alternative for combating higher fuel prices. The management
principles .are unique in that "they employ the best of
both Management by-ObJectives and Management by Exception’

) principles., ~ ' . . ; .
. In fuel economy Management by-ObJectives, specific and .,
measurable obJectlves are established for each operating unit .
in’ the transportation department. The obJectives are closely
related to the long-range fuel saving goals of the school .
district. .The d1strict route planner,'maintenance department,
drivers, and all other operat1ng units work toward meeting
fspecific fuel sav1ng objectives approved by the distr1ct:

Fuel econony Management-by-Exception is concerned with
measuring the fuel economy performancg Qf each vehicle 1n the.
fleet." Its purpose 1s to identify exceptions which will permit

; transportation department management to take immediate actionsl

¥

when problems argse. _ P _
Your district S program shouldwbe based upon sc1en- é,

tifdc and econom1c factorsﬂ‘know how fuel can be saved angzile

'dollar benefits that: wilI be obtained in the school district

-

1n meeting ‘the district"s fuel saving goa}s and obJectives. ' 'ﬂif‘ f__
'Apply the principles of these proven management techniques 1n

'youn program to save fuel. Use sound pr1nc1ples to manage

'your program“.modern equipment to monitor vehicle performance, *Q*e*
and take advantage of available technolog? to plan and control

'your fleet's fuel use. }5" ) . _
. Every area in the transportation dperation should con-f
tr1bute to meeting the school d1str1ct s fuel saving goals.
Management-by ObJectives prov1des a frameWork for planning,
controlling, and measuring the results of programs 1n1t1ated )
to obtain fuel and dollar sav1ngs. The reporting of fleet- 1.R~Q:

Vperformance data provides a follow-up mechanism for signaling mffv

where problems are occurring and’ taking actions.- - ‘ '};‘&k

. : L :'J . R AN
: ) ' AR B he L. LY
s . B ! . v ) .
L . . [ 3 ‘ : ’
‘. < E . IS
. ! M
'
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. 5.2 FACTORS THAT AFFECT VEHl.CLE FUEL ECONOMY
'HORSEPOWER ARD FUEL ECONOMY , _
' ‘An understanding of school bus fuel ‘economy performance
“is ‘based upon 6htainié&\insight into the application of;some
'fundamental principles vhich are concerned with determinlng
ff~; ;f' the ability of the: bus to perform useful work in an efficient )
- manner. Horsepower is ‘the rate at which the school bus per-. ﬂf; i
. ‘”forms the work. It represents a measunﬁfent basis for ratlné
' the performance of a--school bus and lnd&nates the. amount of" S
'work that is dbne over, a given %ime period. Horsepowé& is a \_ :
.measure of the maximum power that is available from the
engine. The' horsepower that is delivered to the clutch or-«
its equivalent with-all accessories fnnctioning is. referred .

'?

to as 8 veh1cle s net horsepower. SN

. Horsepower and fuel consumption. are related. *The

p: _
horsepower needed by a school bus’ to overcome all forms of

res;stance takes fue&.. The total horsepower needed to power.
't‘he‘_:school bus can be:,described as shown below, ignoring

ad:ditional power demand's for accessories, to overcome eng:.ne o
< CEPY S

}internal friction, weather,'altitude effects, and’ pqor rq&d

,surface conditions. -In sizing your school bus and its englne.

:'..

Lat minimum, give considera%ion to the three important factors

- ?Bhown. -
7.‘.;‘ i ;\ - .
_‘ " FACTORS THATINFLUENCE'FUEL ECONOMY .
‘ : TOTAL FQWER POWER TO g POWER TO POWER TO ™"~
“.oT o - _TOOPERATE ' % OVERCOME +  OVERCOME  + CLIMB. '-

THE SCHOOL BUS | Am‘nssns-rmeg ROLLING RESISTANCE - GRADES

N ) -
-«
oy

e,

'nsvusw YOUR vsmm.s's POWER NEEDS.
DON'T OVER PURCHASE! EXTRA POWER _ .
mnsuyres INTO FUEL WASTE. i e

’., ) - % -

e

ST
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5.2 FACTORS THAT AFFECT VEH]CLE,FUEL ECONOMY o
AIR RESISTANCE A’ND FUEL ECONOMY L >

As shown below,, _doubling a veh,_lcle s/peed increases the

.'_a. factor of eight. Horsepower mus'c"l'__" increased by this" '." ';‘

fa.ctor of eight to overcome the air res1stance effects. The '

doubllng of" a. V°eh1cle s speed results 1n vabout a. lT percent .
or greater penalty in fuel ecdnomy(l), 1{3 a.lso results in the
""L“'"consumption of a.ddn.‘blonal oil(2) R Lo _‘_‘::_ L
. B . }’ . .. _ — °.'
S | RELAT-IONSHIP AMONG SPEED,
B : ‘ HORSEPOWER TO OVERCOME AIR RESISTANCE L
RETP . | ANDVEHICLEFRONTALAREA - -~
¥ C ! S k
.. H . . L. : \\ 1) ) - . - C M "; . N
\' ';140 i Y :)‘ . ;:'.-. _' : w _‘ : R o e I S " - .
§§ ‘g0l  THE SPEED AJTJWHICH THE BUS IS DRIVEN - . ) _
- e - DETERMINES; LAg ~
£33 | WILLBE ENCOUNTERED. LESS AIS:RESISTANCE PR :
T8 % . TRANSLATES INTO Lessupasa’cmsn . o
SN A ~ DEMANDS AND LESS FUE ;
O 40 = . )
ol NS -
. ® - l - = ] ; ’ .\‘] ‘
<0 . W "2 - 3 . 4, _ s e ; 7
- = VEHICLE .- B i ,
. .. . SPEED (MPH) e N \ u - o
: 'SOURCE: GENERAL MOTORS CORFORATION, T
PR ,--mucxsemcﬂou-, JAN., 1977. ; ; '
TO REDUCE AIR'RESISTANCE?, LT " .
| iPURCHASEASMALLER BUSODRIVESLOWER! e
S Depar)cment of“Tra"’sportation, The Effgct Of Spg d, DR
ober:, 1973. .. L. % : .
(2) oclet;y;" of . Aut"omosg}v
V e, ‘f\ 1966 -
..
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Streamllned school-t ses'th*t;have\\oﬁnded front and

.

AIR RESISTANCE AND" FUEL EC_ONOMX-"" R : o

'zf'rear corners: 1nstead of be ng'constructed in a squared-off

box-shape manner reduce al"

reszstance conslderably. Tests

have shown ‘that streamllnbdgvehlcle deslgns can result in up

to 'a 5L percent’ reduction ih aerodynamlc drag at: hlgher

R PR

. speeds(3). o o

A . ...!_(

The horsepower needed ‘'to overcome air re31stance demands
- is dependent upon the frontal area of -the school dbus, its
speed, and the vehlcle s drag coefflclenta 1t can be a-PPI‘OJ'il-'

mately calculated by, the relatlonshdp

< _.“ u.. .
=

¢ 2

. ) o VEHICLE VEHICLE -~ VEHICLE VEHICLE
HORSEPOWER TO OVERCOME . | CROSS:SECTIONAL AIR ROAD DRAG -
AIR RESISTANCE = | FRONTAL AREA SPEED . x- SPEED | X | CQEFFICIENY
_ : s (FT2)° (MPH) © (MPH) T :
° L . " 2, Wi )

e e FETC
. .‘, _... p .-i‘f_ = . . . _et..r.,:., . . . ..;._j ‘

£ ) - Cad

ngh-speed dr1v1ng increases the horsepower ‘demands’, of.

the school bus. The englne of a vehicle hav1ng a frontal‘ﬁ?

area of 60 square feet has to gEnerate less than one horse-

~ power o overcome a1r reS1stance effects at a speed of 10

mlles per hour.)n The same‘engrnevmust pro uce approxlmately

&n addltlonal lO honﬁepower tofov come air reslsgance effects
'at a speed of 30 miles- per -hour gn ost Lo horsepower to
'overcome the -air res1stance when the vehlcl@ 1ncreases its
,speed to 50 miles-per- -hour in the same dr1v1ng env1ronment. ”;_
u Purchase the smallest school/hus that will meet the _ ;
distr;ct s needs. ‘Make sure that bus drivers are motlvated

.to drive it at low-to-moderate speeds.  These practlces re-

duce air resistance and save fuel.” T Q}‘

] . - ,2 L : ) ”b |
(3}NASA Flight Research Center, Drag Reductions Obtalned By, °
Modltx;nng Box-Shaped 'Ground VeMicle, October, IQ?‘?'=
(4)Example of drag coefficient is 0.002; vehicle.air -SPeed

'~ equals vehlcleroadspeed.plus (or. m1nus) tallwlnd (or

headwlnd) v i»W“V*‘ji““: o S B

PP S
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5.2 FACTORS THAT AFFECT VEHICLE FUEL ECONOMY
AROLLING RESISTANCE AND FUEL ECONOMY )

‘A t1re s r°s1stance to rolling is another factor that 1n-
fluences fuel economy. As a tire rolls, 1t flexes. This*®

_results in heat build up or rolling res1stance._ It forces f:j,géf

the engine to work harder to overcome the- flexing of t1res*and§:“h°
any 1rregular1t1es present  in the road surface. o .f

' The school bus must overcome greater rolling re51stance _
‘when it"is driven on an .asphalt surface as compared to a. concrete
surface " The vehicle's rolling resistance further 1ncreases
ﬂwhen it is driven on snow, gravel, or dirt surfaces- A
patched up asphalt road or a gravel or dirt road w1ll s1gn1-
f1cantly reduce a_vehicle's fuel economy A road covered

!

w1th Snow can reduce

‘vehlcle s fuel economy by as much as 'fd;”§; o

TR
E

1 mile-per- galrdn(S) The following table shows typlcal

,fuel econony penaltles that can arise from dr1v1ng over such

oy

& v,
ROAD CONDI'“ON EFFECTS ON FUEL ECONOMY
I | ESTIMATED . | ~

ROAD CONDITION - - JWN&E?SS-
Patched Asphalt B 15%
Gravel S ~35% |
Dry Sand o | hs% g
Source: Env1ronmental Protection Agency, 1o -

Factors Affectlng Automotive Fuel . i~

‘Economy, 1976 e S o

< g

" T
B

(S)U S. Department of Transportatlon, Effect Of Varlatlon of
Sveed Limits On Intercity Bus Fuel Consumption. And

CorEorate Profltabllltx November, 1975

s -

o
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oo - TO FUEL ECONOMY L

.. 52 FACTORS THAT AFFECT VEHICLE FUEL ECONOMY
ROLLING RESISTANCE AND FUEL ECONOMY L )
~ K Vehlcle welght and speed affects. fuel economy The
el addltlonal horsepower needed to overcome rolllng res1stance
~ forces 'is shown for three vehicles at varying speeds. T]:ie
horsepower that must be produced by the engine to overcome

rolllng resistance may be computed a.s follows

©
-

SRR CALCULATING ROLLING RESISTANCE S
. VEHICLE VEHICLE : vgmcLE\
* SPEED GROSS 1 6 75 +0.074 X( SPEED .
A . MORSEPOWER - (MPH) WEIGHT ' * . (MPH) -
-«lt' TO OVERCOME = {LBS.) . ‘ |

'ROLLING RESISTANCE v

v - et . - ._ﬂ:" o .'m'mo

[ ]

Purchase the smallest bus that willtmeet thHe district's

48

needs; pui‘cha'se .radial tires to reduce rolling 'riesista.nce.

Driv_e ‘the vehicle at modere._te speeds. _These pr.a.ctices _feduce

rolling resistance and save fuel. ‘
- RELATIONSHIP BETWEEN SPEED,

HORSEPOWER TO OVERCOME ROLLING |
RESISTANCE, AND GROSS VEHICLE WEIGHT

70 | o _ _ -

AGAIN, THE SMALLER BUS SAVES FUEL.
~SPEC” THE BUS TO MEET POWER 'NEEDS. -

50 |- PURCHASE A SMALLER AND LIGHTER BUS
TO REDUCE ROLLING RESISTANCE! o\

HORSEPOWER
REQUIREMENT

VEHICLE - .
_ SPEED (MPH) )

SOURCE: GENERAL MOTORS CORPORATION,
. TRUCK SELECTION, JAN., 1977. °
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52 FACTORS THAT AFFECT VEHICLE FUEL ECONOMY | {
' INFLUENCE OF GRADES AND HILLS ON FUEL ECONOMY GRADEABILITY

Department of Transportation studles have shown that at
.50 miles-per- hour, a bus welghlng 36,000 1bs. will. 1ncrease
its fuel consumption dy 29 percent driving up a- contlnuous 1.
percent grade(6). Hills create more of a’ fuel economy penalty
at lower speeds than at high speeds. The performance of a ’
school bus in climbing hllls or its gradeablllty factor-can

be est1mated by the follow1ng formula:

VEHICLE VEHICLE

~ HORSEPOWER ' _ SPEED x  GRADE x GROSSWEIGHT _ L
‘TOOVERCOME - = {MPH) (%) - {LB)
GRADE EFFECTS
. o -7 32,500. » &
The fol.low1ng flgure shows an example of the horsepower' \

that is reguired for three vehicles to overc0me grade

resistance effects. . ' :

A4 A

80 ' _ _ x
- " - (HORSEPOWER SHOWN FOR 1% CONTINUOUS GRADES)

ol o

had N VEHICLE - - .

g

GRADEABILITY

" HORSEPOWER
-8
T

330 -
m p—
10
4
o .
VEHICLE
SPEED (MPH)

SOURCE: DEPARTMENT OF TRANSPORTATION;
REFER TO FOOTNOTE NUMBER 6 BELOW. -
(6)U S. Department of Transportation, Effect Of Variatiom Of
Speed Limits On Intercity Bus Fuel Consumption... : 3‘7
Profitability, NTIS No. PB-24T7-T61l.
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5.2 FACTORS THAT AFFECT: VEHICLE FUEL ECONOMY

4 ALTITUDE ' . :
R _' The loss o{gfower due_ to altitude changes for naturally o
asplrated engine¥ is approxlmately 3 percent for every 1,000

feet of alt1tude 1ncrease(7)

POWER LOSSES
Other re51stance demands which the englne must overcome

_.' 1nclude the power to drive accessorles, transm1551on power

train losses, axle losses, and 1nternal re31stance engine

l¢osses. Englne efflclency factors are d1scussed ‘on the
“following pages.' Further 1nformat10n about these factors is
offered in.Chapter 9 of” the handbook; they must be glvep
consideratiqnvin-vehicle purchasing.
» ’ :
 WEATHER EFFECTS &
Cold weather lowers a vehlcle S gas mlleage\s1nce it
"requlres longer time periods for the engime to warm up.
Lubricants do not flow ea31ly when the temperature 1s low.
.Once the mov1ng parts warm up, fuel economy will still suffer
cbecause of cold a1r enterlng the engine. Env1ronmental
Protection Agency studies have shown that at & temperature
of 200F,~fuei economy.can'bejreduced by ®1 percent or greater;
as ccmpared‘to'operating thelbus at temperatures of 4o- 500F.
Winds also have an effect upcn gas mileage. An ld'mlle-
‘per-hour Headwlnd can reduce a vehicle's mlles -per- gallon by’

Y

- as much as 17-20 percent.

-
ol
.9

. ONE CANNOT INFLUENCE THE WEATHER,
: o ' BUT ONE CAN INFLUENCE.
‘ o . THE AMOUNT OF POWER LOSSES !

-4 .
" (T)Fitch, J.W., Motor Truck Engineering Handbook, -J.W. Fitch,
Publishers, San Francisco, Cal., 19T72. .
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PART il
e uuosns-rmomc WHAT CONTRIBUTES
: ‘ TO FUEL ECONOMY :

5.2 FACTORS THAT AFFECT VEHICLE FUEL ECONOMY
DRIVING HABITS

How a school bus 1s driven and where it 1s driven a.ffect
1ts fuel econo y. Unnecessary brak:‘ng is a fuel waster. Thls_
pra.ctlce results\in a la.rge consumption of fuel because in-

ertia must be mad

up to accelerate the schoal bus.,ba.ck to
. its cruising speed. A
.Cha.nges in the i_nertia. of a vehicle shbuld be gra.dua.l to

maximize fuel econony. Dr1v1ng at a constant lower crulsnrg

speed~, ‘gra.dua.lly accelerating, using the bra.kes spa.r:.ngly, !

pa.ss:.ng and merging in traffic smoothly--these ha.blts result

‘' in less horsepower demand on the. englne and more’ mlleé&per-l

e

ga.llon for the school bus-.

Idling an englne a.lso wa.stes fuel. If the bus 1s going

to be sta.tlona.ry for more than one mrnu’te, fuel w:LCLl be saved

by shuttlng 1t ‘of £ :and estarting 1t rather, th,an e.lﬁ.owlng 1t S
to idle. Under 1d11ng§nd1t’10ns, a ,ga.sollne englne vca.n use _ .
: J’ 3 N
aln}cfst 1 ga.llon of fuel per hour andm. dresel englne a.beut;_ ]
oné-half .this amoumt.v .. . S RV I ‘
S ENGINE IDLING WASTES FUEL L
i.‘ - 7. . RN o A . ) . )
12 . o . . IR .
10§ ) . “ GASOLINE ENGINES
< ’ o
=] FUEL
z 2 . _ . .
452 osf : CONSUMPTION.
Wwhk- w . E
22: 3 e
<D 2
Eog -O‘
Q o . .
© <« o) :
o
FUEL ‘DIESEL ENGINES
' CONSUMPTION | —
. RANGE
. 04 '
02f SOURCE: v
Environmental T
ProtoctionA_omcy . ;
L ®




PARTII | : o s
UNDERSTANDINGWHATCONTRIBUTES : i N : Lt .
TO FUEL ECONOMY . , _

5.2 FACTORS THAT AFFECT VEHICLE FUEL ECONOMY'
MAINTENANCE AND FUEL ECONOMY _ _

] Malntenance represents an area for 51gn1f1cantly im- 3:;:
rprov1ng fuel economy. - Simple actions can improve fuel economy
'from 5 to 10 percent.v A spark plug in a gasolfhe powered

engine‘offefs a typical exampIe'of*such‘savings - One plug
misfiring in a V-8 englne half the time at 55 mph w1ll reduce
'gas mlleage by T percent. Two plugs misfiring can result in
"a 20 percent fuel economy penalty(8) Maklng sure that the
.vehlcle s tires, have the proper 1nflat10n pressure ié another
“s1mple but 1mportant action that can imcrease Tuel economy. |
" A preventlve ma1ntenance program that places emphas1s on

e keeping the vehicle fleet 0perat1ng at its potential peak

eff1c1ency ‘will pay for itself in fuel parts, and labor
sav1ngs.

A SUMMARY OF FUEL SAVING STRATEGIES

Every school -distriect can save fuel and dollars by pur-

chasing equipment that will do the job most efficiently, .
plannlng routes to mlnlmlze fuel economy penaltles, tralnlng'
. and mot1vat1ng drlvers to drive for fuel economy, and pro-
v1d1ng a- ma1ntenance program that will keep the fleet in top
notch mechanical condition. Chapter 9, Part v of thls hand-
" book offers guldance in. developlng fuel saV1ng strategles to
purchase for fuel. economy, plan. for fuel economy, drive for
‘fuel economy, and to ma1nta1n for fuel economy. ‘There are
no comprom1ses Increased fuel economy 1is only ach1evable if

the t1me and .effort are devoted to obtain it.

~ SOUND JUDGEMENT IS BASED ON ExpemenicsL
. TAKE ADVANTAGE OF WHAT OTHERS .
ARE DOING TO SAVE FUEL AND REDUCE'COSTS.

(8)Based on Environmental Protection Agency tests and others
documented by Douglas Aircraft Company, Veh1cular Energy
Conservatlon Program, March, 1975.

@ -




E ' B PARTIII

R : B ' o ) - . - UNDERSTANDING WHATCONTRiBgTss
' : . : TO FUEL ECONOMY L.
5.3 THE ENGINE AND FUEL Ecouomv o - e . .
ENGINE EFFICIENCY - | N S
The engine ‘1s the heart beat of t he school bus. It ’}a
creates the power supply whlch is carr1ed thru the clutch, S | f??
’ transmlsslon, dr1ve shaft, differential, rear axle, and o : ‘%*t
'vflnally to the drive wheels. - p » ' .
”f; Two bas1c types of englnes are used in schoo% buses. . .

gasollne and d1esel The basic dlfference between them 1s the

the 2 uel 1gn1tlon. In the gasoline englne, the fuel is
; 1gn1 ed bywa spark‘fplugb in the d1esel, it is 1gn1ted by

J_compress1on.

Many factors influence englne efflclency - The number of o,

cyllnders, bore and stroke dlmen51ons, and valve lee ‘are

.typical of such factors. Those which are more 1mportant to T
fuel epﬂ?%my are d1scussed below.

An,ﬂ-ﬁuel ratio is 1mportant in obtalnlng max:.mum

‘o

efflcaeﬂb% "A mixture that is too lean or too rich can reduce

the efflclency 51gn1f1cantly : S : oo r@
o Inc

anéé englne eff1c1ency, by as much as 50 percent -;Spark

erally co%:i:lled by & manifold vacuum and. fg;{iy

ures that proper 1ng1t10n is achieved. “.6

—-4, '

t}t:.m:.ng,”'"

er compresslon ratlos are also 1mportant to achleve

‘v'i’i En&me ‘efficiency. Hlsh ratlos promcte hlgher petk’

eﬁergy

Th1s is one advantage of the diesel _-¢*"

o

S

ERIC - 70t

Aruitoxt provided by Eic:



PART Il B : ;
'UNDERSTANDING WHA commsu'rss ‘ S L o .
'TO FUEL ECONOMY S P I -

5.3 THE ENGINE AND FUEL ECONOMY

» " GASOLINE ENGINﬁ EFFICIENCY FACTORS
As seen below to obta1n a glven horsepower from a glven ' .‘-
gasollne eng1ne, you will get bekter eff1c1ency (and use less i
fuel) by runnlng the eng1ne at lower speeds. This is because
,hlgher engine speeds result in greater 1nterna1 englne friction
and throttllng losses Consequently, if you need 30 horsepower
}to move the school bus at hO m11es per hour, -less fuel is )
consumed by staylng in fifth gear at 2,000 rpm (Point A) than
':by shifting to. fourth gear at 2 500 rpm (Point B)-. L

RELATIONSHIP AMONG ENGINE SPEED, HORSEPOWER ... ° = - . *
_ DEMANDSANQJEPELCONSUMFUQN‘ ’ 5 ’
'1? l . . L [ I
- A ————————
§ 10 \; ' - I ] t
) ‘ 1 M
% ) \\ & 3.00QRPM " | ! l b <
e \ A 1 T— t
. %g.os - R | - } 1
N ' cd A -
i P !
‘23 B 1
. r4 ol ! |
g | ! [
= oy
o : T 20 i“~§dV‘ 60 & "80 00120 140

HORSEPOWER . '
' SOURCE: . OBERT, E. F., INTERNAL COMBUSTION ENGINES ' . , ~

AND AIR POLLUTION, INTEXT EDUCATIONAL . ©
PUBLISHERS, NEW YORK, 1973. . -

A small eng1ne operating at 1ts governed speed and generat1ng
its maximum horSEpower w111 use less fuel to. generate tha% horse- =
power than w111 8 larger: englne produclng'the same horsepower at‘
a lower load factor. As seen in the figure, the best speclflc

“fuel consumptlon.(9) occurs at Point C, the max1mum englne out-

o\
‘ ~put. Fuel economy is max1m1zed by selecting an englne fbr the
bus which is near .its maximum output .during normal operatlon,
(9) Number of . pounds of fuel consumed per horsepower hour of work.
FETRVEATIN e A '-;..':
40 T -'."&.",“‘-'j.‘ . l '. ~:
: : i : ' LT LE A
. ' ) . . e e LT
a . : : o Y
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. : : ’ o, - . . UNDERSTANDING WHAT CONTRIBUTES
: : TO FU\EL ECONOMY

5.3 THE ENGINE AND FUEL ECONOMY SR
DIESEL ENGINE EFFICIENCY ADVANTAGES
) Diesels are more efficient'than gasoline engines for'

two'reesons . They have a higher compresslon ratio and lower -
throttllng losses

Diesels use a lower cost, hlgher energy fuel than thelr

gasoline counterparts. Dles ‘fwgl contains more energy then
_ “gasoline;"t has more BTU' fer gal . Since the diesel

englne has a much hlgher compresslon r

gio. it.burns ﬂuel
more completely and converts more of the veiléble'energy” -
into needed vehicle horsepower. ; ' _.
'In high-speed over-the-road operetion a‘mejor reason for
high diesel eff1c1ency is its inherent cycle: efflclency since
_—tﬁrdttring—Iossengn*E—gaso&rne*englne in these—crrcumst&nces—r
. are snght . In around town stop-and-go operatlon, the v
throttllng differences between d1esels and gasollne englnes
are 1mportant A diesel can-get 30-35% better fuel economy
than gasollne englnes at hlgh speeds and as much as twice |
their fuel economy in town Overall a d1esel can obtaln any—
where between L4O- T0 percent better fuel . economy in th

__dr;1;ng_eny1ronment whlch includes both high-speed and low-

speed operatlon w1th many stops-—a typlcal school bus

operatlon in many communltles that serve both urban and.rural

-areas. . : . . ,//>

REMEMBER THESE RULES FOR GREATER FUEL ECONOMY:
1. PURCHASE A SMALL AN ENGINE AS
: ; - NEEDED TQ POWER THE BUS.
v : 2. RUN THE ENGINE AS SLOWLY AS
: IS POSSIBLE.

-

. DON'T BUY 3.230 HP V-8 ENGINE WHEN A 150 HP -
6-CYLINDER £NGINE WI’LL DO T:HE JoB!

'R ' . - -
N ’

.
. . . -
- * . . . . .
- ) L. L - . . . .
. , R . e

C- . - Voediane - . o
' : ’ el ‘. AR . v “n.
. PR P SR . - .




PARTIL  «_ Y

- 'UNDERSTANDING qu'rcou'rnlsur.Es R
-+ TOFUELECONOMY . . : B :
5.3 THE ENGINE AND FUEL ECONOMY = .- - )
s _' FUEL ECONOMY AND ENGINE -SELECTIQN. '

The fa.ctors dlscussed in Sectlon 5.2 should be con-
@ s:.dered 1n englne selectron. Don t buy more\pover than you.
. need.- It w111 cost extra fuel and dollars.- Ask dealers
for a.ss;.stance in speclfy:.ng the englne req_ulrements fc»r your,

'dr1v1ng environment. ) _ .
The question of englne selectlon——large or small gaso-
+ . line versus dlesel--should be declded by welghlng the fuel
savings over the’ llfe of the school bus agalnst the differ-
ences 1n purchase price and malntenance costs con81stent with
" the flnanclal investment objectives of the school dlstrlct.r'
Chapter,9.2~1n Part V_of the handﬁook prov1des guidance in

t'his‘evaluation._ Consid'ering the ‘many factors that affect

fuel economy, it is 1mporta.nt to select the- sma.llest englnev

2 - ) 'vthat will do the job.

~e
..

“a s,

. S ENGINE FUEL ECONOMY AT VARYING SPEEDS AND LOADS.

GOVERNED RPM . : ! 1'/2 - GOVERNED RPM.

B

il 098 e SR S S S S PP

- o \ . - ° : - l\w_. A I
0.12 S . - . ) ‘ 0.12

.. ke .
. o2 R G"}SOLIjE. : 4’-@ A GASOLINE g@@me
— = i ENGIN - , N
.. b ~ :
I . A
=X . :
@a 0.0 { — 0.10.
29 .
o ad . . . . Suls

O q da - * .

- d g . L . \ . ) ' ol '
~ 0.08' : '

S 0.06 1 ' T — 0.06
. E DIESEL ENGING . DIESEL ENGINE S

N LY ) . - . co. o

4 ’ .. . . . . 5

PR

0.04 —_— e - 0.04
_ ', 0 25 50. 75 100 o ‘25 - 50 75 100 -
- - o " .'PERCENT (%) OF FULL LOAD .. PERCENT (%) OF FULL LOAD

SOURCE: FITEH, J W, MOTOR TRUCK ENGINEERING HANDBOOK, PAGE 71
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s . I .+ "' UNDERSTANDING WHATCONTRIBUTES
Co TO FUEL ECONOMY

I

: 5‘4 ASUMMARY OF DO'S AND. DONTS .
ﬁ-Do.mHE FOLLOWING - . R

[ \r by

There are. two ways by whlch the d1str1ct S fleet can be,¢,' ﬁffﬁi“

fupgraded to obta1n better fuel -economy: (l) equlpment that .ﬁgQ“*”

offers 1ncreased fuel- economy performance caw’/be purchased,

o«

and (2) older equlpment can,be retrof1tted w1th 1mproyements.
The 1nstallatlon of a tcmperature sensing fan, a turbo- o

'charglng klt for dlesels, radlal gggs, and englne deratlng
i

.Aof“vehlcle retrofit actlons that can be per-,

formed on the‘qurrent fleet to obtain .more hiles- -per- gallon._ _ v
When select1ng new veh1cle 5 properly matohwand select the w_;%77
) englne, transm1ss1on, and axle comb1natlon ‘that w1ll offerA e -
*.the best performance. Also glve cons1deratlon to fuel sav1ng “

optlons discussed in Part V of the handbook Ask manufac- st

.turers and their’ representat1ves to. offer recommendatlons to“*""‘””“”f‘*‘*

.vmeet ybur d1str1ct s spec1f1c needs. Compare comprehens1vely~
before you purchase. ‘Refer .to. Chapter 9 Part V for t1ps in
increasing the fleet' s erl economy

DON'T FALL FOR RIP-OFFS S BN - ' )

On—the other“hand ***** h;faware of glmmlcks sold in the

marketplace wh1ch offer no fuel savings. When in doubt , check
_w1th rellable manufacturers, dealers, and school district
peers. When. evaluatlng cla1ms of unknown products, make L

-

sure the tests that were conducted followed procedures S

specified by the Soclety of Automotive Englneers or other
'rellable professlonal sources. A llst of reference .sources
is prov1ded in Chapter 11, Bart VII of thls handbook When u;;
in doubt about the beneflts of cla1ms made 1n the marketplace,

request professlonal opinions’ and consultatlon.

. .,

MAKE THE MOST OF EACH DOLLAR

PURCHASE FOR: GREATE% FUEL ECONOMY

‘- it B . R4




PARTIN = co y y
AUNDERSTANDING WHAT CONTR] BUTES R .
! TOFUELECONOMY < . _ |
- ‘ A ¥ .‘ o j
g 4 . . T
/ A BRIEF CHECKLIST AU e

*jOF FUEL SAVING ACTIONS e

- C } . Specify a low numerical 'i'ea;r-:a'_‘:‘ci}i;e."tio. R

ot : ) - -7 L : “
. < Keep -abreast of new equipment that saves fuel. . S
Replace (or repalr) buses that use excess1ve fuel a.s
- soon as a.‘t is economlcally feas1ble to do so""'-"
A : Refer to Chapter 9 2 Part V for a.dd t-i_on_a.'l ‘tips
, " in saving fuel a.nd dolla.rs. .
e . N ‘
y 5 = @3 N
» -.‘ 3 .
: ‘ e';"' 's;«‘
S . = LAY
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PART lv K o . . o ‘ Rl . f ;
DEVELOPING YOUR SOLUTION o - C

TO THE ENERGY CRISIS a e ,:,_" ' A ":"A h - L Fa
fe 6.1 IMPORTANT. ELEMENTS OF THE DISTRICT'S FUEL ECONOMY MANAGEMENT PROGRAM
" Pollcy:Development _ ~¢ o~ 5"w' : : _;?:-
~ A ‘fuél economy program,starts at the top,. but works at

the bottom A In1t1ally, 1t 1Sf£mperat1ve to develop fuel
sav1ng goals and common senseeproposals to attain them. ) Fuel
. ,sav1ng pollcy should be wrlttéﬁ and approved by the adm1n1s-
T tratlon, the developed policy 1naturn should be acknowledged
- i ' by all,employees. Pollcy provides the mechanlsm for.

- - - P N : . ) - - T
eliminating "1oopho;es,"¢queatlons, and~ nonéonformance.
. S ':, e ; .

'igamwork e
P’ ’

.51' The sp1r1t of teamwork is what makes a ballclubdb great
The same spirit. 1s 1mportant in saving fuel. Everyone must

do ﬁHeir part to make school transportatlon a w1nner_ Team-

- work- and coordination are 1mportant .parts of the dlstrlct'
' ' fuel economy management _program. §E¢Jﬁ?

¢

“ Respons1b111ty 3

- One person should be charged with the: respons1b111ty for
'”-ﬂch1ev1ng fdel economy program goals, This 1ndav1dual should
éﬁv A lead the groups 1nvolved .in the team effort, ma1nta1n en-

thu51asm of the team, disperse 1n?ormatlon, perlodlcally

assess program proggess arrange for publlclty to ga1n

communlty understandlng and support and report on results.
; . . - ‘ :? -'. ) PR )

. . -
- - . . Lo
. ‘v
<%,
-l

o ' ASTRATEGY TO SAVE FUEL AND DOLLARS .

DEVELOP THE POLICY 10 GUIDE THE PROGRAM
.~ . COORDINATE THE TEAM

ASSIGN RESPONSIBIi.ITY. i

a
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62 STEPSTOTAKE INDEVELOPING VOURPROGRAM "+ + & o =
STEP 1: IDENTIFY FUEL SAVINGS GOALS ) L S
t; . Outline thelschool dlstrlct s fuel sav1ng goals,oExam! ' . ' .

ples of’ such goals may 1nclude "Zero growth rﬁ[fuei consump- o .
.tlon w1th1n three (3) Yearsﬁ "A twelve (12) pergent cut in
.fuel us; wﬂ;hln two. (2) years," and " frye (5) percent' o
~reductznn in fuel use-next year. {dentlfy,iFort ~tery and
'long renge goails that are des1red to be met. Consult Sectlon,
6.3 (Chapter 6) for guldance in dolng this. | a

N

STEP 2: REVIEW ADMINISTRATIVE POLICIES ,

Evaluate the fea51b111ty Sf 1mplement1ng pollcy changes
that w1ll help the school d1str1ct to ach1eve 1ts fuel
economy goals. Examples of adm1n1strat1ve pollcles that may
be proposed are,presented in Sectlon 6. &*(Chapter 6).

. ¢
STEP 3: REVIEW. TRANSPOETNTIUN OPERAIIONS AND PRACTICES ° ‘

Evaluate programs that can help to savg fuel. Estimate ) . ;
the fuel and dollar savings that can be obtained by 1mple-
mentlng the«programs "Implementlng an equapment retroflt

-program to 1ncrease the fuel .economy performance of the
tschool bus g;eet purchas1ng no . school bus offering less
.than 9 mllgs ~per- gallon, 1ncorporat1ng a unlt on fuel
economy 1n the drlver s trainlng program," 1mprov1ng the

:dlstrlct s school bus routlng program, "develo%ing‘a'

malntenance records management system,' and purchaslng
ndlesel powered buses" are examples of actlons that can be
| taken to 1ncrease the fuel- economy of the fleet, + Refer to’
Section 6.5 for suggestions in doing this. o °
L]

R . . . -
THE FIRST THRBE STEPS ARE AN IMPORTANT _
.- PART OF FUEL ECONOMY MANAGEMENT. . -
"DEVOTE THE TIME AND EFFORT NECESSARY / .
TOPERFORMTHEM . 2

. [N B ’ ' [ .
. @ . A * - i ’
LI . ¢, ~ A " , . .
o [ R -




. PARTIV .

. DEVELOPING YOUR SOLUTION
+TO THE ENERGY CRISIS

6.2 STEPSTOTAKEIN DEVELOPING YOUR PROGRAM _ - b

: ' STEP b EVALUATE THE, MEASURES THAT CAN BE TAKEN TO SAVE FUEL’ .

- o Us1ng the 1nformatlon obtalned ‘in perform1ng the f1rst

| _threemsteps, evaluate the fuel saving ideas that vere

. - e "develope"d. Identlfy the mer1ts of 1mplen;ent1ng them. Con-
Q sult Sectiop 6.6 for tips in doing this,

¢ . . . .

R ) A ¢

STEP 5 SET SCHOOL. DISTEICT PRIORITIES o

« - ‘ ' Lay out a plan for accompllshlng the d1str1ct s .goals
'ovér a definitive t1me perlod us1ng the results obta1ned in
Step 5, ) Refer to Sectlon 6.7 for ideas in develop1ng the
plan based upon the beneflts to be obta1ned to the schgglab

d1str1ct-and the costs of 1mplementat10n |
' o . ) L
STEP 6 PREPARE THE DISTRICT'S FUEL ECONOMY MANAGEMENT PLAN
. ;‘ . : “After the plan has been developed ‘1t should be docu-
- . mented reviewed, and approved _ Any proposals that are
SN necessary to 1mplement it should be endorsed. Also 1dent1fy
vprogram mllestones at which t1me progranm results will be
s ' ’ ‘rev1ewed to determ1ne 1f the d1str1ct s. desired goals are
. .be1ng achleved st e
= E . Spec1fy the 1nd1v1dual that is to ‘be respons1ble for the
";'.distrlct s fuel economy management program. * Maké ‘sure that
this person has both the rESpons1blllty for program 1mple-‘
mentatlon and the delegated authorlty to carry it out.
‘ Chapter ] d1scusses ‘the steps that shoulo be taken to‘
implemént the program. Cer iin efforts nust also be
1n1t1ated to keep the program effectlve They are presented

?nn Chapter 8. - —~

© e ' T

. ‘ . - AFTER COMPLETING THE SIX STEPS TO :

. . FUEL ECONOMY MANAGEMENT PROGRAM DEVELOPMENT,
. .. THE DISTRICT IS NOW IN A POSITION TO DO

N _ 'SOMETHING ABOUT REDUCING COSTS.

et =]
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63 STEP1: IDENTIFY FUEL SAVING GOALS
GENERAL GUIDELAINES ' o

Developm@%t and 1mplementatlon of a fuel economy manage—.
: ment program ‘is not a one shot effort True effectlveneSS‘
‘can only be achleved when management is cont1nued on a year-
round basis.

The time required for proéram'implementation ig reia-»
tively short. A few 1mportant actions must ‘be performed to
make sure that the. pnogram is off to the rlght start. *
.Specification of the- dlstrlct S fuel and post sav1ngs goals

gre the first step. o

'GOAL DELINEATION | |
Review tenicie use and fuel conspmption.in,the district}
If'the transportation operation has'been:keeping vehicle per-
formance records, this should be a relatlvely simple task
'H'If not, thls task should serve as a bas1s for recordlng
'vehicle performance data. Identify a set of goals: based upon
this review that would increase the effectlveness of pupi}
%ransportation.' Look ‘at areas'ﬁhere'pupil-miles-per-gallon‘ .-
can be increased. ‘ | : “
_Establish thiee basic goals for the district:

1. A'long-term fuel reduction goal to be
' met within a period of L-5.years.

2. An interim fuel reduction gogl to be met ,
within a period of 2-3 years. , o

3. A short-term district goal desired to be
achieved thid coming year.

 EVALUATING THE DESIRED GOALS , .
Evaluate eacn goal that has been set to, make sure that .- .

cal and feasible. Hold a meeting between admin-

| 222

ract

He .

S 4
1%
5

S

g

. : . LTy
. lstrators and traasportation derartment managament‘f/ “ev1ew

- the pz act1ca71ty of working towaros achlev1n5 each goal.

-
. - "“*' . ’
‘ v a Al ) 3 )

.
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B 64 STEP2: REVIEW ADMINISTRATIVEPOLICIES o '

e . ADDRESS SCHOOL DISTRICT POLICIES THAT AFFECT PUPIL
TRANSPORTATION

. Take the time-to review the district's administrative
:pOlICIGS that affect vehlcle operation and costs Evaluate~/
the feaslblllty of c¢hanging outdated pollcles and recommendlng
new pollcles that would promote an atmosphere leadlng to

:greater fuel. eoon Y.

Examples of &ypical pollcles that can affect fuel

economy and.eosts re shown on the f0110w1ng page. Use theg
list as a'starting'point to'evaluate'policy changes that ‘

' would relnforce the district's program to achieve 1ts fuel :
economy management goals f . o ‘(%"

_ .Review areas that make extrsa demands upon transportatlon
in'the district. Also identify’ the problems that could occur
Af new pollcles were 1mplemented '

S 1. Rev1ew the checkllst shown on the
follow1ng page for fuel saving ideas.

.2. Request the staff to- present addltlonal
ideas which would lead to a more effective
- tr nsportatlon operatlon

3. Estlmate the fuel and dollar savings
that_could be obtained by each change.

.. B L. Estimate the costs of imdlementation.
'57 Outline any problems that may occur.

) Comblne those policy changes that appear
» ' ‘ . to be feasible yith the recommendations
o ‘develop€d' in Step 3 and evaluate them as
dlscussed in Step L.

o
) -

©H

” . . - .o Tw

e RN
<@

- ) _ ,‘.-.:'«;* : "y
. ' | ~ _SEARCH Eg IDEAS THf&TSAVE FUEL.
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64 STEP 2: REVIEW ADMINISTRATIVE POLICIES

FUEL SAVING POLICIES THAT REDUCE COSTS

';T:] Change the d1str1ct s serv1c1ng boundar1es to reduce
transportation requlrements. Review the opportunltles

* to increase pupll servlclng effectiveness with ad301n1ng
d1str1cts. B S : '

Review the opportunltles to reduce travel through school
~schedu11n5 changes-Abeglnnlng and endlng tlmes.

‘Rev1ew all speclal programs.' See if reschedullng or
consolidation would result in pupll transportatlon_’

: and educatlonal benefits. '

Increase student walklng d1stances and str1ct1y enforce
"them. =

Develop restrictions on travel. Eliminate pupil
.transportation -during summer school. Encourage the
use of public transportation When feas1ble and practlcal.
X .
Reduce the number of school fmeld trips. Comblne trips
and 11m1t them to full bus loads only.

Establlsh m1n1mum and maximum d1stances for fleld
trlps. - /

Coordlnate with other dlStTlctS to share buses for_ :
athletic events. :_» o . "/4'

Encourage the riding of bikes.

Increase the d1stance between student plck up p01nts
" to reduce the' number of bus stops.

™ o

Establlsh recommendatlons that reoulre future school
facilities to be constructéd Wlth fuel economy in
- mind ; refer to Chapter 10.2, Part VI.

L

E\_l_[.; O DDEI D-D;DD_’ m| _[j

x "‘,‘_

Inplement a fuel economy management prograﬁ;f

A - - Al
L :

L2
r

¥ USE WRITTEN COMMUNICATIONS TO DOCUMENT YOUR STRATEGY
TO AVOID MISINTERPRETATION AND CONFIRM AGREEMENTS.
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‘ - 65 STEP3: REVIEW TRANSPORTATION OPERATIONS AND PRACTICES
¢ _ OPERATION REVIEW . ) o . _
® \\\\) v ' h Request the staff }o propose a list of ideas that'can
'increasefpupil'transportation'effectiveness in areas'such_as

drlver treining, ma1ntenance, routlng, ‘and vehlcle

schedullng For emch suggestlon estimate:

1. Fuel and dollar savings that could be
obtained. '

Cost of 1mplementat10n.,

Tlme ‘to 1mplement the suggestion. '

.:eroblems that could arise in
: ;mpIementatlon.

5. Polltlcal fea51b111ty and communlty 7@
acceptance of/the\fuel saving idea.

’. . ) Vi o D

s EQUIPMENT REVIEW . _
Rev1ew the dlstrlct s equipment and 1dent1fy those

vehicles that are offering poor fuel economy performance.

Use thls rev1ew as a .framework for keeping detailed records

on each vehlcle in the fleet) - Develop a list that showq
’
$
l. Fuel %conomy P rformance of each vehlcle
in the fleet.

2. Actions that can be taken to improve
‘ fleet performance. : .

TR

3. Fuel and dollar savings that could be
obtained by taking the actions identified.

PO

A . , L. Costs of implementation( ‘-f

~

5. Time to 1mplement

¢ 6. Problems that could arlse in 1mplementatlon.

n

. - o Address the questions on the follow1ng two pages to
' identify other areas where performance may be 1mproved
through fuel economy management actions.
¥ -

I_. . . : ~

o
o
.
\

3 . t. .
’ . s ' s -
. . . .
. ’ . > . i
.
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6. 5 STEP 3 REVIEW TRANSPORTATION OPERATIONS AND PRACTICES'

OPERATIONS CH ECKLIST

[]Personnel ActIV1t1es ReV1ew

Are guldellnes provlded to the staff to encourage
fuel- ecomomy _H.ﬂﬂ“

Are procedures for saV1ng fuel in wr1t1ng°
Are. bus &rlvers femlllar with fuel saving techn1ques°

Areauad1v1dual drlvers.aw re of thelr fuel economy
performance”,.fyﬁg

." . \ __":':."
Dousuper?z%ory personnel have a posltlve attltude

towards 1mprOV1ng performance°-'vg . rf}il
. ,;, ‘.r
Is 't;here a unlt “on "dI‘lV,lng for fffl economy in the
n tralnlng program°'

|

]

[

_ [

Are. steps taken t6. improve performanceo_fi SN
[

L]

Are personal letters wrlttencto employees to thank» -
them«for 1deas ‘that save fuel and dollars’”’

E]Declslon Mak;ng Practlces ReV1ew

Do records offer a yardstick for taklng actlons°

'wfwlll vehlcle records offer <he dlstrlct an early
.o‘warnrng ‘'system for equlpment replacement°-3
LffDoes ‘equipment retroflt and replacem@nt declsion— T
. making take into consideration deterloratlon rates, s
‘equipment service life, fuel savipgs avanﬁable«over

f requlpment san1ce life, and present walue¢benef1ts°‘ @"
TR "

(y&

B %

@

. . . N - .. -_‘ ~
\L < ' N
N . . .
. hd N . . @ < . oL .
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6. 5 STEP 3 REVIEW TRANSPORTATION OPERATI%NS AND PRACTICES

o~ ;,.

7 * OPERATIONS CHECKLIST (CONTINUED)\

E]Purchas1ng Praculces Rev1ew , Lo . : .
w i

»

i’l

Is. fuel economy data used to 1nfldence purchas1ng
decisions? | G

Are fuel and equipment purchased in unit loads (e.g.,
truckload gallons) whenever pos51ble to take
ﬁadvantage of d1scounts° ':m

,5usES ‘the pr0per s1ze for ‘your needs“

Are the smallest “least powerful buses that w1ll do
the job being purchased° ;‘

- -

‘Are suppliers being asked for suggestlons on how to
1mcrease fuel economy and reduce c0sts°.

-4Is:fuel saving equlpmentucons1dered ln purchasing?

O*Derat 1on Re\rl ew

o ,
" Are bus stOps spaced as far apart as 1s feas1ble¢

"Are central collectlon polnts used- whenever poss1ble°

Are bus routes consolldateﬁ ‘as much as 1s practlcal°,

Are school athletlc trips and- fleld tr1ps comb;ped
to maximize bus use?

. Are bus-routes, re-evaluated. perlodlcally durlng the
. year to- 1nsur35that‘equ1pment labor and time is.
used most effect1vely°

+

E]Equlpmen; Malutenance Practices Review

3 B
4

Are detailed equlpment performance records kept”m J

Are standards used to measure_performance? Hhoss

Is" fuel economy considered .in routine maintenance
(e.g., tire pressure, ignition timing, etc.)? s

Are repet1t1ve work orders for the same problems
showing up?. .

Is-therelleedback and‘follow-up tofeach'work order?

I({.

63 .
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o
- 6.6 STEP4 EVALUATE?&EMEASURESTHATCANBETAKENTOSAVEFbEL . .
CONSTRUCTING THE VALUE ANALYSIS EABLE ) . - —
Value analysls offers a method for comparlng fued .
economy management actlons based uoon-the &mportanoe of . lflj <

beneflts that can be obtalned Develop.a list of criteria
for measuring the vafbe-of each recommendation developed in

the prior steps. The fuel economy value analysls table on -

‘page 55 shows examples

; f\three cr1ter1a “dollar sav1ngs ?}A'_‘
'ootentlal Probabll ty of ach1ev1ng the sav1ngs potentlal ;” i
and acceptablllty of each recommendatlon. |
Each crlterlon shou_."e asslgned é- f1xed numer1cal

value o®

analysis table The numerlcal valne that 1s asslgned should

rbe‘based upon the lmportance of the crlterlon to the dis- ) 'f‘f
triect in meetlng 1ts fuel economy management .program goals.
Using the format shown om page 55, develop the d1s-

tr1ct s value analys1s table showung cr1ter1a that w1ll be.

. used to evaluate the benef1ts of . fuel.economy actions that
coula be taken.f Asslgn each cr1terlon a numer1cal welght .
Assume that the crlterlon welghts will Dbe represented by a i

~numerical values between 1 and 10. In the example dlscussed\
-the orobablllty of ach1ev1ng -the sav1ngs potentlal ils set at . - .
a'value of 5. The,sav1ngs thatgcan be obtained if the action ¢
‘is'implemented is/very important, thus 'this criterion is ‘ '

‘_asslgned a’ value of- lO Compunity (oolitical) acceptance'of

. fuel economy acticns is recoénized as being important, yet -
we do-not want to let this cr1terlon hlghly 1nfluence any
'oooortunltles that nay exist for s1gn1f1cantly saving large
amounts cf fuel and .dollars.’ Thus, thrs criterion is given v :{
a value of 3. | _ . |

.Using such a oremlse,'we have now’ establlshed the table

Ior the declslol—analys1s The follow1ng vage discusses the
methoa for. evaluat1n5 each Dotentlal management action w1th-

‘.
in ‘such a -ramework
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: S 6.6 STEP4: EVALUATE THE MEASURES THAT CAN BE TAKEN TO SAVE FUEL
EVALUATING THE DISTRICT'S FUEL ECONOMY MEASURES

) o .
In,the example on page 55, it ) 1s assumed that 6 manage-~ -

-

;ment actlons have been prcposed in Steps 2- 3 whlch could help
.she school dlstrlct ach1eve the fuel economv goals developed
:1n Step l ' ’

f Management Action No.‘ 'inew d1esel—

;pow.red school- buses) is & hmated to save the dlstrlct about‘

g$800.each year. It has

_n extremely hlgh probablllty of. ~_ﬁif
'.being 1mplemented andﬂ;ould be an acceptable sGlutlon to the
communlty It 1s glven & numerlcal ratlng of S (average

§‘3 ' sav1ngs) to represent 1ts cost- sav1ngs potent1al,‘and a valueof

alflo to represent 1ts h1gh probabxllty of success and accept—

ance- T S o : . o RN
The grand total value of 1mplement1ng Management Actlonﬂ |
T“Ef _ - No:9l® is 130. - Thissis obtained by addlng the individual -
B ;ﬁf7 n‘veighted sums‘( -8 savings potentlal SO =5 x 10; proba—
' . blllty of ach1ev1ng the savings potentlal SO'{{S~X 10; and"
. communlty acceptablllty 30 = lO x 3). TT ) .
. Management Actioms No. 2 thru 6 are analyzed 1n a
C o slmllar manner.,r After each action has been evéaluated, the
| grand total values - for each are calculated and compared. In
- . the. example on page SS Management Actlon No. 2 has the
highest grand total value based upon the cr1teragn velghts
assigned; 1t is 1dent1f1ed as the most important (flrst)
the preferred order ranklng column/ Management Action No
, 1l.is the next best solutlon havlng a total gra value of l30;
It is ass1gned a value of 2 in the preferred order ranklng
'column; The grand total speclfles how 1mportant each manageﬁ
nent actlon is as compared’to all actlons belng evaluated
Be" . , o The preferred order ranking” column shows the 1mpor—

tance of each, potentl manageméht aculon to the d1str1ct

‘@

N . . . T — . ,"‘ o ) >
. . . E [ . % )
o ‘ : : fmgé :
L . ' ' B 5 L .
* . : . v, . . (AL —
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CRITERION NG ;rm”’ PROBABILI”‘¥ OF cmrsmon(noa
. SavInes 3* " SACHIEVING THE COMMUNITY. &
o i POTENTIAL*” - ShvINGS POTENTIAL ACCEPTABILITY
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7-,hINAGEMENT;

e DEVELOPING THE VALUE ANALYSIS TABLE
‘ “I LIST CRITERIA OF IMPORTANCE TO§IE DISTRICT.
L

,& ASSIGN EACH CRITERION A FIXED

* . BASED UPON ITSIMPORTANCE

3. ASSIGN A RANGE OF NUMERJEAL VALUES FOR
> RANKING EACH MANAGEMENT ACTION UNDER

GHT

USING THE VALUE ANALYSISTABLE .
1. RANK THE ACTION'S SAVINGS POTENTIAL -

2. RANK THE ACTION'S PROBABILITY OF ACHIEVING
THE SAVINGS POTENTIAL.

3 RANK THE ACTION' SACCEPTABILITY BY THE COMMUNITY g

T

EACH CRITERION. N o | o ,
| o ¢ | caam momas ror . PREFERRED ORDER
Hoowe, o .| EACE AcTION MARAGEMENT Lo BANEIIG
1 N Rt i 2
2 o o - 1
I s 0 5
| 116 B o ~ 3
5 2 T T R !
T T i

- oroeay e

S

ek

-

-

IFMANAGEMENTACTIONNOIISTAKEN.TOSAVE FUELITWILL .
PROVIDE A SAVINGS OF $800 ANNUALLY TO THE DISTRICT. 175 - .. -
SAVINGS POTENTIAL IS AVERAGE (RANK = 5). THE PRQBABILITY

. ! 'OFACHIEVINGTHESESAVINGSISVERYHIGH (RANK = 10) AND

| “THE ACTION WOULD BE HIGHLY ACCEPTABLE BY THE

l COMMUNITY (RANK = 161,

"IN THE EXAMPLE, MANAGEMENT ACTION
NO. 2 OFFERS THE MOST BENEFITS, BASED
UPON THE 3CRYRERIA USED, FOLLOWED |
BY MANAGEMENT ACTIONSNO'S. 1,4,5,3AND |

" ANDGINORDER OF PRIORITY.
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67 STEPS“ SET SCHOOL DISTRICTPRIORITIES .
. o Uslng a table a.s shown on page 55 the d1str1ct can.

!f . evaluate each roposed fuel economy mana%Fment actlon baded
. Q“W ;5 upongsuCh cr1ter1a as. fuel and dollar samlngs potent1al the B
‘r & probab;lity of ach1ev1ng the sav1ngs tentlal communlty o
| 5, aceeptablllty, lmplementatlon costs, R‘d the est1mated t1me

. L to 1mplement each actlon among - other factors that are con-
SR . S1dered 1mpprtant to the d1str1ct. ,‘f &‘” w o

Lo T,

L

‘management actlons xhat can—be gromulgated Tg;s lls;Q

ERIC -

JAruntoxt provided by exc 8

'management plan. Use th1s documented appfoach or another

.1mportance of crlterla to the schoqgvdlstrlc&;'

) The management actlons that have a hlgher numerlcal '“ ifz

.
~

(grand totﬂl) value offer greater opportun1t1es fo*vsqglngx o

fuel and dollars. Thls ranklng is relatlve hecause the L

'analyS1siconslste& of a "flrst oraer approx1matlon.’ The=

v

d1stricx may now deslre to perform. a comprehens1ve beneflt-

3cost'analysls of the management actlons that are—%ankeé—h&gh-g

3 ¥

to determlne more exactly the1r true potentlal sav1ngs.ﬂ Use
the technlque described on‘pages Bl 88, Chapter 9. Z,Part V. 1n
d01ngwth1s.._Rerank the management actlons, as necessary,
based upon the results of the beneflt-cost anaiysls. Th1s

prov1des a SOund basls for ddentlfylng a llst of fuel economy )
- e

.«

represent'~the foundatlon for the d1str1tt s fuel gconomy

v
< e

techn\que that can prQV1de slmllar results 1n presenglng }@

.

che fuel econbmy program to management The process result§4~'

in def1n1t10n of the prlorltfes that should be placed upon*uf{
each fuel econqmy management actlon basmd upon the '
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6.8 STEP6: PREPARE THE DISTRICT'S FUEL ECONOMY MANAGEMENT PLAN
Use the#results of’ Step 5 to prov1de guldance 1napre-
parlng the district's: fuel economy management plan ‘The plan
should speglfy orecf%ely‘what w1ll be accompllshed to meet |
,the short- term* mlddterm and long term goals of the
dlsfrgct The plan should also 1dent1fy the 1nd1v1dual
respons1ble for: carrylng out the overall‘program and all
‘ toordlnators who will assist. 1n program 1mplementatlon '
Develop a plannlng schedule and document the budget
. required for plan 1mplementatlon Prepare a master ’
schedule showlng cr1t1cal time p01nts at which program results
wlll be measured Use th1s'schedule as a means of communica-
"tlon in controlllng the program Dur;ng ;mplementatlon, do
© . not expect everything to run smoothly. Problems can occur
and_individuals’may fail'to.do what they are supposed to. .
The_master'pgtgram schedule.should allow for program adjust-- .
ments and be updated as necessary As time moves on, a
“rev1sed schedule may be developed reflectlng these adjust-
.ments Conslderatlon of these important factors should be
glven 1n developlng the d1str1ct s fuel economy management
plan ‘ , '
At th1s stage,  the district 1is ‘now prepared to 1mplement

~the plan.. Chapter T prov1des guldellnes for d01ng th1s

2

FUEL ECONOMY MANAGEMENT GOALS ARE ECONOMIC GOALS .
GET PEOPLE TO THINK TOGETHER TO SPECIFY THEM. .

JOINT HUMAN ACTION IS.ESSEVNTIAL IN ACHIE:V.ING‘ THEM
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7 1 THE NECESSARY PUBLIC RELATIONS CAMPAI.GN r» o

THE DISTRICT S FUEL ECONOMY - PROGRAM QFFERS A BASIS FOR
INCREASED SCHOOL PARENT- ONTALT

Publlc relatH%Ps seeks to brlng about a harmony of

;: .

Pl

understandlng between the school d1str1ct and the public

- - ]
. K . . .

« which it serves. , . , . '
The school ﬂhs is the only contact that some people in
the community may have with the School.district. A well °*
publicized fuel economy management program offers .a frame-
* ~work for earent confldence in the* school system . This is a
. valuable asset- to school bus discipline ®nd safety, 1t is
also-an asset in obta1n1ng future school funds that must be®
approved by the taxpayers. cd fuel economy program  offers
taxpﬁyers a ba51s for hav1ng confidence 1n their school
district -and school transportatlon program. Saéh conflgence
affects their w1lllngness to support future educatlonal ’
program needs The communlty will appreciate steps that are
taken to increase pypil transportatlon effectiveness an
‘save dollars I _ o . : : ..
v . ) It 1is 1mportant to make the community aware of the: ‘
steps that are to be taken to save fuel and the_reasons for

taking them. ' : ST .

¢ PROMOTE YOUR DISTRICT'S PROGRAM "
: THROUGHOUT THE SCHOOL AND COMMUNITY

- e SETSPEC—IFIC,PU_BLICRELATIONSGOALS_.

' . HAVE ACTIONS AIMED DIRECTLY AT ACCOMPLISHING
“ LS YOUR FUEL ECONOMY_MANAGEMENT PROGRAM
.. . OBJECTIVES

&N

-

.o APPRAISE PUBLIC RESPdNSE

f Rl

R ALTER YOUR ACTIONS AS NECESSARY
" BASED UPON THE APPRAISAL

|

70
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71 THE N-ECESSARY PUBLIC RELATIONS CAMPAIGN " -
leg ampfe thOught to formulatlng & theme that will pro—

Y
‘%1de ‘the setting for carrylng-out the dlStrlCt s. fuel economy

madatement program. Qevelop a message that can be used tQ; oo
"progote the program throughout the community.‘ Promote thei,e
,,mefsage.throgghout the program usiag signs, posters, bro-

chures, circulars, the student newsPaper, press conferences,
_and.availablezcommunication media._ Declde on a. theme that 1is

. -

e Simple, believab;e,vinformative; appeallng, and whlch best

: sunnorts the goals of the district. ; " _ )
' ExamPles that could ‘be used’to promote the program |

’ 1nclude A S R . )
' -~ " " o The 8.5 Miles—Pér-Gallon:Gampaign.

o Fuel Minagement®To Avert Crisis.

, © TH® —— School Dlstfﬁct s Fuel . C
Economy Campa®ign. o _ - :

?;‘ , ~ O Meeting School Dlstrlct S
E o« Emergy Challenge. A ® . .
e < 0 More Miles-Ber-Gallon. : . S
. » g Sharlng Energy - Conservatlo%.Respbn51b111t1es. s
> ‘v ‘!5 Strategy For Fuel Econonmy. = °T .
.4 g ’ inglng”Know How To Make Fuel Economy Work. _
<. Plan Q}publlc re%atlons campaign- that will tell the ﬁ' o

commdﬁlty what the school dlstrlct is g01ng to do and. why

' Make the pgbllc aware of tﬂ% rlslng costs Sf operatlon and . .
®

tBe school iﬁptrlct'é,program to helptresolve.fhese problems

ﬂhrough management actlons. ¢ -
'

<7 Design svmple and- anexpen51ve oroqhureg~tha§ can be
printed anid d;strlbuted td promote the, campalgn. The : L
distriet may-also desn..re ty contact t‘lelr{Staw Engrgy
Office for cther information that could e used in the
campaign.- N ‘ . _ . )
3 _ . 1 -

) . . -~ . ) v
. . ’e
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. 7.2 OBTAINING COMMITMENT AND COOPERATION

Commitment ‘and aSSistance are. required to kick offr the.

1

program and to implement ity Maximum management effectiveness’

-

.will be obtained by selecting ong ihdiVidual to head the
program With support provided from: subordinates and peers as

-

deemed necessary to monitor angd achieve results.
- m...; R " School adminastrators muzt.be committed_to_the fuel - ,-
economy goals and believe firmly in the management program.
This is important in develOping an overall spirit of c00per-
ation. _"_' ‘ .

The transportation staff, drivers, and maintenance per-
sonnel are the’ indiViduals who will be carrying out the pro-
£Lram. In scme instances, the district S program may require
the introduction of new changes that may seek-to alter
.personal habits that have been develOped over many years,
Personnel may look to t‘Fse changes as a questioning“of their
capability. . It_isvimportant to discuss the reasons why "the

school district is going to do things differently." . An
- , “effort must be made to point out that a purpose of fuel.
) econony management is to reduce costs and that uncontrolled
costs can aifect jobs. )

The clerical staff, teaching staff, and pupils are also

" an important part of the program. The clerical staff may be
~required to spend extra hours in helping to run the program--
'collecting data, wereating posters, and assisting in other
efforts. The. teaching staff should be brought into the pro-'

'ngram during the reView and planning stages. Get-them in-

‘- _ iwolved and solicit contributiOns from them—-communicate with
. the science department auto shop, industrial'education _f
departments, and all teachers haVing special_taients and
skills that'can be used in implementing the program. Stu-
. - dents also play an important role in the program. - This is

» discussed in Section: T.3.

Q ‘ : ] ‘ ' ) . ‘ ’ 72
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7.2 OBTAININGCOMMiTMENTANDCOOPERATION o

.

THE PTA S ROLE IN THE DISTRICT S FUEL ECONOMY MANAGEMENT ' N
PROGRAM ’ -

Use the PTA as-a mechanlsm for promoting the dlstr;ot S.
el economy management program throughout the communlty Dis- T
cuss the reasons for the Drogram wlth the PTA and p01nt cut
the need for fuel and dollar savings. 1n pupll transportation.
"Allow pTA‘members an opportunlty to get 1nvolved during the
plannlng phase-~solicit 1deas for sav1ng fuel and reducing &

transnortatlon costs from them -

- §
- . . +

.

”WHAT THE PTA CAN DO FOR THE DISTRICT . - . K\'
Ask PTA members to survey their ne1ghborhoods and ’
present ideas that can reduce ther demands made upon pupll
{transportatlon——less bus stons snaced farther anart'
‘and zone lcading in eac h nelghoorhooc are alternatlves
that could be revieved. ) ' .Q o

Ask the PTA to promote fuel econonmy management in thelr

meetlngs Reguest 1deas that can, save fuel and that could

~ mprove transportatlon serv1c1ng in the district. l
Have the PTA promote’ a district werkshop on ways to save

-fuel Let school ﬁpstrlct staff and. narents Jjoin forces to j

discuss the onportunltles for sav1ng fuel.

OTHER IDEAS TC pROVOTE THE PROGRAM v gs _ : -
- De31g ate a Fue' Economy'week _ Se Aetterg to Senaton

i) _J ]
Congressmen, the State Boar% of" Educatlon, the Denartment of
Transportation, and other a§§3c1es and organlzatlons asklng_

for their cooperatlon andexs 1stance - Make use of- telev131on,

radio, and ewsnaper medla t% promote the dlstrlct s program

-




PART IV
DEVELOPING YOUR SOLUTION _ : ) -
TO THE ENERGY CRISIS. o R ’-

7 3 GETTiNG STUDENTS INVOLVED IN THE PROGRAM )
IMPORTANCE OF - STUDENT PARTICIPATION o ' .
The students .of today are the 1nd1v1dua1s who will carry .
out the nation' S energy management p011c1es of tomorrow.
e i " Their part1c1patlon in the fuel ‘economy management program is
) benef1c1a1 to the district and to themselves It offers. them
an opportunlty to get 1nvolved in carrylng out solutlons to
the natlon S energy CrlSlS, 1t also offers them an opportunity
to learn good energy management habits.
B ¢ .
AREAS OF INVOLVEMENT . | |
" There. are many areas where students can. get 1nvolved in
the dlstrlct S fuel economy management program. The list on
the follow1ng page 1na1ca€es some areas for student 1nvolve— .
. ment. Identlfy areas for student 1nvolvement in the schcol
during the: plannlng steps and make these act1v1t1es a part of
the overall program ' ‘

-Encourage part1c1patlon of student class leaders during

s the latter. stages of program plannlng Use these individuals
. to help carry out the program.
MR -
g
° B
LB - B T a -
. / ? ! \’
_ L] ax . : ) '
. , . ENCOURAGE STUDENTSTO
L - -PARTICIPATE IN THE SCHOOL'S
- | @ - . PROGRAM TO SAVE FUEL. -
' i ¢ - TELL THEM WHY SAVING FUEL IS 'l__MPORTANTbl )
e » '
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73 GETTWH?STUDENTSINVOLVEDINTTﬂEPROGRANI :a’f:‘f'.‘.

SN “APARTIAL LISTING'OF STUDENT/" G .
“ .t . . PARTICIPATION PROGRAMS o -

. : - d

Inltlate a school contest to 1dent1fyjfuel conservatlon
-practlces._ ’.._ T ﬁ._._ . "4~4.-.0’ f.~*.v: R J o
. . 5. .l . . . N . .
Start e campalgn to have zchool buses cpmpete w1th each T
. ~other; measﬁre fuel economy: performancé during the o IE" -
'school year; post results on the school bufes. gffﬁjj' o o :
Have students deslgn logos ‘and. dray plctures whlch § "f‘-:_chffé§
4 -promote fuel economy—-place the best ones on the ﬁlont ke o
of each bus to ‘remind’ the. community of the ‘program; - :.j R S
refer to buses by .nsmes such.as thf fuel - saver,“ "the~_';4fj.
gasollne perfoner n .and. "the tort01se' rather than a.
number--names that’ can encourage fuel . economy

.
Iz . o AR
. . - . : Ch W

Promote the fuel econpmy campalgn lﬂGthe school news_;:d;_rj
paper,,let students contrlbute artlclfs adout fuel .+.
economyL ColEe . g . :

Develon @osters'such.as “k!l ,ffff"iﬁityné 'G
:"don t waste fuel" and dispIEpde m_throughout A

‘ -the School, ' 2 - Py CL i
Hold & studant contest fO‘* :ffhg 1deas}to reduce ' l;‘g

the. number of bus stqps i ﬁi'hoods.‘

-

Get students in industriaiy 2y
sh0p curriculum 1nvolved ’Qg.a;forogram.

RN R
Hawe the sc1ence club spon

Lo ";é\'wer“ ° 3

practices that leadﬁao beﬂtﬁg;fuel economy.

e sy Y "

R o Hol& perlodlc "fyel economy" meetlngs betweenﬁ_j”, _
and. students. a - R
. i ) Q NS

.oa x"\?romote xgtradastrlct and anterdlstrlct fuel ecqmbmy
O Goﬁ%ests,,encourage students and staff to applygﬁuel

%? - %%‘econOmy prdnclples to. thelr personal cars. \ B f'-{ﬂ, o
" -?:‘f - USE THESE IDEAS'AS A STARTING POING < : :
# 7 FORSTUDEN®. PARTICIPATION PROJEC‘ S T,
SEE HOwW MANY OTHER IDEAS CAN BE- DEV ED . : } R
.; .k’ s '%" -“. . - _" . . y
3 l\‘ o ’ Lo . '::"'.. .: K
s VT t i&;' . " . s
o ? & “ ..\.,




PARTlV
' DEVELOPING YOUR SOLUTION
. TO THE ENERGY CRISIS ¢

,o'

Coordlnate pr

meetlng _ Hold a'ﬁjh
_students and preagn:)
‘parents. ‘Be prepape ,te addr8§ questlons with regard to
. why- th'e px\ogramgw @g:mg 1mpl,em nted and d1scuss how 'the

d1str1ct‘s goa

'"ed Indlcate why fuel sav1ng
pract1ces are ed ~Hold a press conference

. for the school a-o:TT Mff;{ spapers-and_issue.press

-:_ fy parents ‘of "the program in advance,
z;ﬁ mailers or student handouts, to 1nsureA

. w('i*? od attendance ~at - the meeting.
s 3 e . ' ' wﬂnv1te a guest speaker to d1scuss the
ce . E ~“: .~ lopportunities for fuel economy management
o< % " and the benefits: fo the district.
& al
A i g PR é’ ».?33 Provide a. settlng for the meeting--use
. g . L ALY
L w : % %:%.v1sual aids and charts that the audience
o O R iR can relate to. E - ~ "
;§' ' . a,;; _»h; ,Issue a press release and hold a press
aj‘ f i | .%gonference S =
Y . Lo . '.5 how-an’ educatlonal film on energy'management
f P o | ’contact your State Energy Offlce for films.
3 I ghw6f Have-members of the school board_and trans-
g S Q’ﬁ _-portation . -department present the school "
T e ' -district. fuel ecodnomy management program.
qfﬁ ‘ . T, Have a teacher d1scuss the student progects
- _ : : that wild be undertaken in the program, .
3" 8t‘.Inv1te audlence part1c1pation and questlons ‘
- v LR ’
. 9. Request communlty part1c1patlon in the
N ,

program..w

. PROVIDE THE MOTIVATION FOR FULL
e COMMUNITY COMMITMENT TO THE D‘ISTRICT S GOALS. |
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S - . . DEVELOPING YOUR SOLUTION
o " e . " _TO THE ENERGY CRISIS .

8.1 MONITORING Résm_‘rs ST .

Management efforts ‘must cont1nue after program initia-
) tlon. The program shouId Be mon1tored to make suype results\
are gchleved : Two-types of monitoring are requlézd to keep
the/dlsurlct s fuel- economy management program effect1Ve.
Each is separately dlscussed

MONITORING OF ENTIRE SCHOOL DISTRICT RESULTS T
' The d1str1ct S fuel economy management program should.
lead to & reduction of fuel use and’ costs. Rev1ew fugl use
~on a monthly bas1s and develop fuel consumptlon and cost
data stat1st1cs as a management tool for program results
measurement and. feedback. Monthly mon1tor1ng will 1dent1fy
‘Problem areas. Rev1ew .and correct the@ ; Revise the program

schedule when necessary‘§ make’ sure that 1t accurately

‘freflects theﬁﬁtatuo of all efforts teing conducted.
. :

"MbNT ORINu CF CPEnAIIONAL JNIT RESUfTS' ' ‘
’ Mzke sure progcam reSpous1b1 ities are being carried outvp
in each'area. -In essence, th1s is nothlng more than f011ow1ns
uhe procecures of good management ‘
‘ Rev1ew those areas wheretlmprovements are sought and .
.closely monitor them. ResuXts mey not occur as qulckly as
expected. _Do not nanlc.:iFind out the reasons for this.
Motivate a:% 1nform personnel of correctlve actions that can
be taken to overcome problems. S - . B
Retain an atmosphere of comm1tment and total 1nvolvement

.

Do not ailow set- backs to disrupt the program.'

' 'RECOGNIZE GOOD PERFORMANCE SO THAT IT CAN BE CONTINUED.
" RECOGNIZE BAD PERFORMANCE SO THAT-IT CAN BE CORRECTED. .

-

. RECOGNIZE CHANGES IN PERFORMANCE, GOOD OR BAD.
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DEVELOPING YOUR SOLUTION . L : - - s,

“TO'THE ENERGY CRISIS . ' o - ' S Lo
« . 82 CONTINUING IMPROVEMENTS - o
L PERSONNEL SKILLS -
The area of fuel)economy management is reJatlvely nev -
as: comnared to many other areas of . management In the comlng
. L. " months and years,,new 1deas and better equlpment w1ll be

developed and made available to school d1str1cts. Keep
abreast of the state-of- the-=art. Thls can be encouraged-by
IhaV1ng transportatlon persornel become involved in national
'and state workshops and by prbmotlng an envlronment of
_contlnual self- 1mprovement in the staff. .Keep in touch w1th

organlzatlons working in the field of fuel economy

-
. ’ ! IS

INCREASING FUEL ECONOMY MANAGEMENT PROGRAM BENEFITS
Keep an. 0pen m1nd for - 1deas to save fuel. Evaluate
those that look‘promlslng - One’ of the 1nd1cators of a good.
. '_ management plan is that it is cont1nually belng updated and.
| _changed . This means that as people are worklng towards .
deflned goals. they are 1dent1fy1ng problems whlch wvere not_
ant1c1pated Th1s is good No one’ person can devel0p any

one - plan to solve all the complex1t1es that’ ex1st u%

{ '; _— 5reduc1ng Puel use in pupll transportatlon Plannlng update
' J.is healthy. It leads to more effectlve transportavlon
' management. - - .- _ .
r," v
. " \ 4 P2
. ' READ THE TRADE )
T - PUBLICATIONS; KEEP
’ o - ABREAST OF WHAT OTHERS
. ' L ARE DOING TOSAVE FUEL. - '
. &
-
.“ s .
'j". .
, . ::":, r. ‘ S




GU{DELINES FOR INCREASING FUEL ECONQMY" -1

o IN YOUR SCHOOL DIS>TRICT

K

L

IF MAN WILL BE CONTENT
" -TO BEGIN WITH DOUBTS, _
“HE SHALL END N CERTAINTIES

FRANCIS BACON, - ADVANCEMENT OF LEARNING, .-~

" OXFORD DICTIONARY OF QUOTATIONS = -~
OXFORD UNIVERSITY PRESS, 1959,
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INCREASING FUEL . "“ ' ’

ECONOMY - . | S '_-_ PN i
o e soueezmc EXTRA MILES. FROM EACH TANK OF FUEL
' IHTRODUCTION TO FUEL SAVING ACTIONS , - SO
L Chap+er 9 1s d;v1ded 1nto f1ve sectlons._'The'fivef_

sectlons drﬁcuss school transportatlon ‘areas whereiOpportunif
T tles are present to save fuel “Emphasis.is' on how fuel .can

be saved in each area.. - .ﬂ'“ v :“"' . R
. :‘_ . B Sectfon 9 2. d1scusses purchaslng a tions that contr*b"teﬁ
2 .(‘ to increased "fuel economy Taklng the t1me-and effort to
oL spec fuel sav1ng equlpment 1s ‘an 1mportant part of managlng
o for greater fuel economy. Equlpment purchases whlch couldn't'
y be justlfled in the ‘past. can offer attractlve paybacks today
when current fuel labor, and materlal costs are glven con-
-;,L s1derat10n._ The d1str1ct [ needs should be re examlned w1th-,v
T in the framework of today s econdmic cllmate o .f' L
sf" ' : The school ‘Bu's erver also ‘'plays &n 1mportant part in . '
y_f : :' the d1str1ct s fuel sav1ng program. How a bus is driven and
B ' ' drlver alertness to’ mechan1cal problems that could- affect fuel
S consumptlon are 1mportant in gettlng optlmum fuel mrleage.
' Recommendatlons for, mot1vat1ng dr1veg} to drlve for betterf

fuel economy are presented in Sectdon 9. 3

LY

Transportatlon plannlng t1ps are offereﬁ in Sect1on 9 L,

.

-

‘The contr1butlons that c.an- be obta1ned in eachiarea of,

f;pupll transportatlon w1ll all ollectlvely help the schooli

MAKE ENERGY MANAGEMENT
A PART CF YOUR PROGRAM |

_’I- ‘.- ) - ’
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S ) ﬁ?ﬁﬁ' L R - L INCREASING FUEL
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9.2 PURCHASING TO INCREASE FUEL'ECONOMY, ~ ~ - .~ . 7o
INPORTANCE 'OF THE PURCHASING. .FUNCTION - RO R
The school d1strlct purchaslng functlon is, the "money. ;”," &
management" ‘part of the Operatlon In general, admlnlstrators '

‘.responslble-for purchas1ng equlpment'do not personally use it

‘nor do thev or1g1na+e the request for 1ts need Yet {hey can
‘:save the. sohool d1str1ct dolrars‘by B ' ; .
'o{Perform*ng an economlc analys1s of equlpment ?f '-
: nurchases I . IR S 5
&ﬂ'».: : '.ouGrounlng purchases to earn - favorable prlces, _ ) i
’ -d1scounts, and’ dellverles T .o . Fa :
o,Orderlng in lots that hold costs down. - ,
Oqurchaslng to . standardlze the fleet as much o '
- o as possible«to minimize parts: inventory - I
B ,':“'problems and addltlonal personnel tralnlng
’{ ' L needs to serv1ce the fleet effectlvely ‘
Each school d1str1ct dollar must be spenﬁ wlth the "
greatest of care Because budgets are lrm:ted purchas1ng
practices should be re- examlned to make sure “that they are )
conslsteqt with eccnomlcs that 1ead o’ 1ncreased fleet ,"_ a0 R
qerformance '{ ' L 'i‘f:f:"Q ;$+ il&:‘ IR ’ :
v?._f Section 9.2 addresses two aregs of_ tﬁe purChaslng 'a R N
'”f taor that are 1mportant to fuel .economy F1rst ”ﬂju R
declslon-maklng questlons are nresented ﬁ? help th1nk gum ey ;
e B :
- the nurchas1ng s+eps ThlS 1s'followed by a rqv1ew of S PR
' beneflt cost analys1s methods thaﬂ can be. useﬁ to evaluate~ e ) ¢
the dlst*lct s eculpment purohases ﬁisummary of purchasﬁngg '
t1ps 1s presentea at the end of th1s sectlon w_.; s i'. ~@“s o .
Y ) R i - R . o
. 3 T E L e ) L o _—
‘ : . AR
T ' ' .- o - ,‘ a il«.‘“: S e - - " v
.REVIEW YOUR DISTRICT'S TRANSPORTATION ‘-NEE_DSff‘
:'-" _-‘ .-.." !:. ",_-. | . ' . . .". _. . ~".&: »
i ¢ » AN
. ’ . @ '
. o _p "
\ . X Yo 3 =
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92 PURCHASING TO‘INCREASE FUEL ECONOMY L

- | TQUESTION 1: BUS SIZING _SﬂOULD IT BE A LARGE OR SMALL : g.)‘fif
¢ " VEHICLE? - A o ' A

Chapter 5 rev1ewed the 1mportant factors that affect a-

- i: vehlcle s fuel economy "Take advantage of the pr1nc%ples

‘e

‘ that were presented. PurChase “the smallest bus that w1ll ~Cﬁfr{
'ff‘adequately do the job for the purpose 1“or Whlchslt 1s belng '

-~ g2 - ’7’\ Al

bough+ : e “v ;_j,< - “'J'A o _i' -"%. ‘ﬁj,; ‘%’~af

.

%&acterlstlcs such as’ slze ’?rontal area-'ff: _
(j and véiéht 'and't e'speed at whlch the vehlcle w1ll be drlven;i=;

e

_Bus design*ﬂ

' 1nf7uence the amounﬁ of res1stance'( and fuel consumptlonr);:”fﬂ

v

whlch w111 have to be overcome by power from the vehlcle s-;ﬁﬁi»”

=
-

englne.‘ Do mot overpurchase, Develop vehvcle spec1f1catlons
based upon: tran3portatlon serv1c1ng needs.' Select the rlpht
-vehlﬂle for the rlght JOb . "zﬁuﬂ QL.] e f

‘, WOrk closely with, equlpment ea;ers to spec1§§ the

} 5 "f“‘bus that w1ll best meet your d1str1ct S‘SéerCIng _
fsuch ag those shown below in .the most cost effectlve
. F : : o""ﬂ _@
— ”_.. : o ,; T s ;
‘ '_.J_ FACTOR‘S TYPICAL OFTHOSE INFLUENCING N T
et ’>‘. BUSSPEC%FICATJON K L "“;_~ B I I ';-,';nf.‘
"‘vV<A_A--u N 'ﬂo_Number qf puplls to be transoorted ;_‘fii.jfl“x;;‘
e h* . o .o Pupll age and’ physlcal condltlon.;f-ft‘fihﬂf* .:\-Fffg
R " ¢ Fuel consumptlonr;eréormanca' . :rF'A= :'drff‘ﬂwilra
} ‘ gr.ﬂ".'o'Average drlvlng speed L ; ; f' T
: T o Maximum speed ‘to be dr1ven.~°.“;'4 " ’Qfﬁ
p & o'Dlstances to be traveled . T ;{ﬁ R

¢ . . 0 Average road width and condltlon..“ﬂ.u' T
o U oxGrades and hlllS “to. be encountered B
.. L SRR
) Malntenance requlrements. ) R
o,Average level of drlver exnerlence. ' . _ “.-777”
D' -
LY o
r . |
* o N
A » o - B
N .
2 .82
. “ - ) . . P3 3
'-" P o - " —1 .NA




.block has to.be designed to w1thstand higher forces of com-

'Ana“ysls ‘methods that can be used to evéﬁuate thls tradeoff

basoflne counterparts. . o b

iensa e abalnst the~excra»f1rst-t1me purchasing costy,«parts T

PARTV
‘GUIDELINES FOR

} . ‘ INCREASING FUEL
2 CL ' ECONOMY

. 9.2 PURCHASING TO INCREASE FUEL ECONOMY RN 4 o ‘ -~

OUESTION 2: SHOULD THE DISTRICT PURCHASE A GASOLTNE OR DIESTL
ENCINE° .

. %

Secticn 5 3 of Chapter 5 discussed the advantages ‘of

diesel englnes. D1esel englnes cost more because the englne_

bustion and higher temperatures and pressureg. Iur~fuel'_ ' - ST
1njectlon system is also more. expenslve than a carburetor

) The extra first. cost to,purchase a- d1esel engine shoufd
be compared against the beneflts of obtalnlng more mlles per—

gul‘ n from a ruer that costs ress +han gaso“1ne, about a

-_nlckel less a ga’lon, and. reduced malntenance expendltures.‘

. - kD
. . -
> t S

. aré presented on p@ges 81 thru 88.

% The fuel gnd malntenance cost savlngs that were obtalned
from 73—passenger diesel” school buses over S1lear sized gas
models for surv@{§ school districts in the State of Washlng— -
ton are shown on, the followlng page. The graph shows thatpﬂ v

- » .

d’ese1 englnes can offer substantial cost savlngs over their - . -

™ - ® : *

-
>

Survey data collected by the Regul Common Carrier Con-

’erence Malntenance Commlttee ‘of the’ .nerlcan Trucklng

Assoclatlons on elght commerclal fleets operatlng similar ‘sized

- diesel and gasoline powered vehlcles showed similar results.

-

Over t né life. span of each_vehlcle,fthe average annual .costs

of operation were about 40 percent less for diespl médels(l).

-

Evaluate Ine fuel and malntenance sav-hgs of -the diesel A

“2vailability problems, and maintenance needs to service this:

-

'gine, in your area to answer this question.

: .« - . . s

uies. 4 p-eclution, fuel ¢ost, .fuel laber, overtauls,
iy intenance, and repairs; based upon Firdings
ussed in tne Draft Report titled Interagency Study of
st-1980 Goals for Commercial Moxor Vehicles, U. S.,
partment o-‘rransportatlon,l§7€; : - ' o

—~
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9.2 PURCHASING TO INCREASE FUEL ECONGMY

- L2 .
&
b s :, =
> ) - . T . \ .
[ o . {
_ . , . et - - R
: FUEL AND MAINTENANCE COST SAVINGS - & D
- _ - OBTAINED BY DIESEL-POWERED BUSES COMPARED
TO SIMILAR GASOLlNE POWERED BUSES = ‘
L ¥ RO B Tl &
‘SQ_'_ - - v ’ ‘s' . '
' & o | . . i - a .
L 77 B |
NS - R . o .
. . 8 . / R
o ) ~-
' 1 4 ! g 40— 1/ B
' . w
: 8 /
- % - ’ 3 ’
~m%o"(‘)‘ ?,0_ % .
. e a ¢+
] 3 .
| : ’20_ % ~ . 3 .
- . e 7
] 10 |- : / ; /
_ 1115 . 16-20°
. BUSAGEI(YEARS}
3 ’ R R .
" SOURCE: gsﬁgﬁolz::l\l [S)léRN\;EY OF 20 SCHOQL DISTRICTS BY THE
. OF PUBLIC msmucnon 'S OFFICE;
- \ & . '” ? |
!- . ) -~ N . i . . . - -
o After +he Vehlcle has been sized.to- meet .the district's
needs, uetermlne the englne power requlrements Equipment
T manu*‘actu*‘ers cad assist ln \.aW calatlng the total horsepower -
- anearequlred net. horsepower that will be needed to power
the school bus in your dr1V1ng emuro%ment. Always purchase
r‘g"' thé smaWIest aggpilable englne that will meet these requlre—
s -
S -~ ments.

<Z§'
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9.2 :PURCHASING TO INCREASE FUE ECONOMY s, A , !
QUESTION 3: WHAT AVAILABLE REAR-AXLE RATIO SHOULD BE e

: SELECTED FOR THE BUS?

2 ~

'The numerical axle ratic is & number that tells you how
“many times the vehicle's drive shaft ‘must rotate to cause the
veh1cle s. rear wheels to rotate one time. If the numerical
rgtio is h.O; for example,. the drlve shaft -must rotate L t1mes-
to cause one complete revolution of the rear wheels., Determining
‘whlch numerlcal rear- 2xle ratlo is best for your bus should r
be ﬁone 1n much the same manner as selectlng the right englne.
After the net horsepower to power the bus has been
'calculatéd s€lect an available rear-axle rat;o that 1s
nearest to the computed 1deal ratlo.
Gear ratlos are avaylable to mebt‘a wide range of oper--
Jating condltlons. Lower numer1cal ratios wwll increase your
vehlcle s fuel economy, they may also rlace a llm1tatlon upon

maximum vehicle- speed due to-a lack of power. Work closely

with eqfipmemt dealers’to calculate the ratio which~wil'l

- ) * - - 0y - . o
provide ‘'the best perdformance for your driving environment:

!
S
3

HAVE YOUR EQUIPMENT DEALER ASSIST YOU IN ~
= ) CALCULATING THE “IDEAL”.REAR-AXLE
RATIO FOR YOUR BUS IN YOUR DRIVING
ENVIRONMENT. SELECT THE-AVAILABLE
NUMERICAL RATIO NEAREST TO THE
, ‘ “IDEAL "
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9 2 PURCHASING TO INCREASE FUEL ECONOMY - ' .

QUEDTLON L: WHAT TYPE OF TRANSMISSION WILL PROVIDE THE BEST
’PERFORMANCE%'

-

Select the transmlsSLon and rear axle that w1ll use

available englne power most efﬁpctlvely. Take the-tlme_uo

/

propexly mate this combination. ‘
The ch01ce between an automatlc and a manual transm1551on;

is 1mportant in vehicle Spelelcatlpn. The clutch whlch trans—

fers power from the englne through a/ﬁanual transm1551on to

the drive traln can be ome of the most abused componernts 1n'_/
the schooi ous. The extra cost for an automatic transm1551on
'should be welghed agalnst expendltures for replaclng and '

~ L malntalnlng tie ‘pressure plate, llnlngs, throwout bearlngs,

' o 'drlve qha*t, und the transm1551on, prlmarlly when the school

: _bus\ls being dr;ver by drivers who are 1nexper1enced in

)Obuﬂ““lng 4he ‘benefits that are avallable from a manual.

-
.

Tre TIQ’lSS OIl

AR au*cmaxac‘u*ansm1551on reduces the erﬁlne lugglng and
overs;be_;.a that fregquently occurs from 1newper1ence in
opera ing a marudl transamissicn, These factors are a common
cause of énglne damage; vhelr breventlon, along with potentlal'

:fuel and malntenance sav1ng$ that can be obtalned from uslng
an automatic transm1a51on, may culcgi} pay for the. addltlonal

flrst cost.of an automatlc transm1551on.

. ' .
o .. REVIEW DRIVER EXPERIENCE LEVEL.
. I SELECT THE TRANSMISSION THAT WILL -
- ~ OFFER THE BEST PERFORMANCE IN -
’f \ YOU_R DRIVING ENVIRONMENT. ' .
5 ) 3 ' :
. - 4

*n

e
C R
- QC
. C]‘_‘)
e
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Transportatlon managers ¥n schcol districts and com-"
merclal trucklng fleet operatlons haVe d;scovered that " 7

o s1gn1f1cant fuel and malntenance saV1ngs can be Sbtained from )
* -~ -

the use of automatlc transmlss1ons ﬁ%e Sprlngfleld qunshlp,

P2

Dennsylvanla school bus fleet obta1ned operation and ma1nten- )
ance ‘cost sav1ngs\of about 20 percenJ@for veh1cles»hav1ng
automat1c transmlsslons as cqmﬁared to similar sizeg véhicles E

w1th d manual transm1ss10n in sérwice between 1963 $0. ‘ Tﬂey

have since obta1ned greater sazlggs_w1th the qfwer-automatic

transmigsions (2)e The Willo’ughby-East Lakefg:-ity School -

’

'Distrigt, Ohle, found the}rﬂgalnvenagpe and\fuel costs on

‘dieseil- -povered buses having aut®gati transm1sslons to be .

,,about 50 percfnt less .thah slmllar 51zed gasoline- powered

vehlcles‘w1th'stanﬂard transm1s51ons(3).
. 4. : .
e 5 Investiga}e_a@d ?%vie“-the:economiCs of automatic

‘,transmisssons for e¢the. district's vehicle purchases Better

r

veh&cTe perforhance, increased durablllty, and easier drlver
g handllnc arg. 1mportant erements in ma1nta1n1ng fuel eoonomy

As! eguipnment dealers for assistance in evaluatlng the

\ 4

'economlcs of your transmlsslon choice over the life of- the

-

]
equlpp%nt ¢ Compare the operation and maintenance costs for.

each ype of transmlsslon over the equlpment s life to

-~
o

; answer Questlon L7for your driving env1ronment
. A ) v . N . : =
. N : * ) .

PURCHASE THE TRANSMISSION THAT WILL OFFER: . I

: L LOWER OPERATING COSTS * 7. -
- - 2. BETTER SERVICING PERFORMANCE
S 3. REDUCED MAINTENANCE EXPENDITURES:

FOR YOUR DRIVING ENVIRONMENT,~ "

-

(2) Bobit Publishing Co., » June-July, 3977. | :
(3)Ib1d., August September, 1975. - .

-
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] o ‘T1res are 1mportant from two'aSpe

- _.'structlon affects fuel. use. -At-speedsi

ures. _Commercial trucklng:’

L \“" N I

'malntenance .cost reductldns'ﬁﬁﬂ

51ng steel beIte&_réﬁxd& tIres
(5) : The average fuel economx‘Eavings reporte i 1 . r

L ] : : S
T e ‘._ . .:r'
Grossmont Hi&h Séhool Dlstrlct Ilfbrnla hps reported ”- s
£ s
51gn1flpant:1ncreese_’1ﬁ tlre,llﬁadfrom 1ts uae'of radlals.y
~xThe tires provlgég'i“?hWeiageéfgﬁfeaieﬂ‘ldfe_of,sd-ﬁerdqnt Lo
. g S . : SEeS .
Sver their cOnvkﬂtlondio
ﬂpercent;
with C\%" 3 '\'
radigl’ 13
Q.
make sure that a good tlrgasegection 1s m%ée.
'~- P o ;
. ] . ! ) | . . ,t . - . ‘ ‘t‘\ _—‘ ? » . ’
ARYON =g . D e ‘{’ ) ,.n...gr -‘ﬁ
(h)U S. Department of TranSporthtlon Dré:t Interagency,ﬁtu N Of >,
‘P0ost~1980 Goals for Commercial Moiord :eh1c1es,'Page4ﬁ§ 6, .
1976; also reter to Federal Eneré&, -“1nlstra&10n transpOr—,
! tation studies avallable from Nati&nal ﬁ@chnloal’Informa-rf.
tion Service and Federal Energy Admlnlstratzef génston,
D.C. : Fy e~
. (5)Refer to fleet 1mprovement discussions presented Ta _
. .~ Business Journals, Inc.., Diesel Equipmendy uperantendent T. .

_ Fuel Economy Issue, ©October, 1976, k

(6)®1e§el Equipment Supeantendent Fuel.Ed:
October, 1976. : . R

"(7) Pexrsonal communications.

- ’\.' . < - ... .
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9.2 PURCHASING TO INC&EAS# FU'EL ECONOMY LA o
QUESTION 6: WHAT FUEL. EEONOMV SAVINGS . ARE OBT.AINABLE FROM THE R K
USE OF TEMPF‘RATURE C)ON“‘ROLLEﬂ FANS‘? S ; A A o n
\(/ As shown below, englne wear and fuel consumpthn are = . C e
! E ‘C . - ‘f\ o
dependent upon englne op{erab&ng temperature., In \spec1fy1n§\ ’ S
- . . . . .
the requirements for “yeur- school bus, a number of optlo‘: arb : T
W it A ) . R
avallabW'e to save fué‘l.\ B S Ct ‘
| A coollng fan Ls“.only ;equlred part bf the tlme durlrug x
_ - N S
rj.or:nal vehlcTe oneratlon._ ,Its &pe?‘atlon u.;es enga.ne power .o
Lo . . AT N
-« all the t1me~ A fan %lufch or~ ’tefnperature modula‘lced fan : ~ : ","-: R
" reduces pﬁwer aemands:oﬁ‘ the é'nglne .“’ Commerclal ﬁ_‘"ie,e‘c ex- «,, R

. ’ ¥ N e g
rerience has aemonstrate,d .an!?aw;@age of 5«-8 p’ercen‘t savlngs oo e Ly
. .%n fuel-economy from USIHé tﬁ‘e auto%.tlc speed an& V1scous ' st’—" S

f'type fans ‘_\,ons*de*’ t.hese optl,grgs 1*1 yo'r purc«hases;;, they

‘can also'be installed on the Jourr

BLSES
S Shutter devices a?‘e also agg.l’able t@’help 'nalntal,n
T e

cpﬁimal eng ne te"*neratu”e. r‘I“hz.s ontlon may be, _gb

| ¥
vest gatlo!«; fcr use in yourﬁ 1ee‘€ 1f te e*‘ature
bl

"d.
()

a en. ugh temperatufe’thewmoﬁﬁts Qan als~ he‘p uhe oo s
ae
~engine tc cperate in its '"ost .ef en‘g; temperat@"e range for L3 -'7‘..._:
vetter fuel econoconmy. - s - 2 T G
- - ‘ - Torc g ¥ o4 T ~$‘ o
. P g F;‘i’ Tab e e e
; . ~ N e . .o o
! . - o a N
FUEL CONSUMPTION VS. OPERATING TEMPERATURE_ 4 . ‘ENGINE WEAR:VS. OPERATING TEMPERATURE o . ) .
30 . % T g0 A - ' 4
- . . - . v .
" z .;B_l.
| e W
20| | - o -
RELATIVF - RELATIVE : .
FUEL USE - [ENGINE WEAR, | ' -
; INCREASE = = 7 o
REASE ~ ]
| Ine 10 I+ (PERCENT) ® |, »'% .
‘(PERCENT) = 3 200 . W ,
E S : :
. iyt s - D % .
0 | : 'g' .~ . .- ENGINE WEAR
(N " i 0 . LT . '
. - | , R . N |
| S0 s s0 s 00 00 1750 150 125 100
i ENGINE OPERATING TEMPERATURE (F) | o 2 a- £
- SOURCE:  FUGL SAVINGS EQUAL BIG DOLLARS AT . B i
’ , McDONNELL DOUGLAS, DIESEL EQUIPMENT " . o
SUPERINTENRENT, OCT.. 1976. N
: - . ' » N

.. . | ’_ . . : .‘ . . PR .@ | ) {;., .- 4 B ) ) (}

Aruitoxt provided by Eic: . . .
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- QUESTION T WHAT OTHER OPTIONS ARE AVAILABLE IO SAVE FUEL?
§~ » . SR o - 4
}‘DERATING THE ENGINE L , ‘
If school buses 1n the fleet have power-to snare, con- .
sider deratlng the eng1nes to save fuel “This 1s a s1mple,’ N
procedure to reduce avallable horsepower and fueI consumptlon
Commercla’ fleet experlence has demonstrated good fdel :
sav1ngs from this pract1ce(8) ‘. .o -
TURBOCHARGING N . |
‘ A turbocharged engine,’ available pr1mar11y on. dlesels, '
captures the waste .exhaust gases and. uses this energy to pack
nore air 1nto the engine. Turbocharglng 1mnroves ergine per—
formance and reduces fuel use. A turbocharger on a 240 horse-
power naturally aspirated diesel engine has been shown to
, improve ’uel economy by over 4 percent (9). ’ .‘ '
GOVERNORS - . |
An engine speed governor limits the maximum engine'speed
. “that can be obtainedf ~If the school b"s‘is driven slower, .
‘ this saves fuel. The use of a road. speed governor can be an
1dea1 so7utlon‘when it 1is desired to reduce maximum vehlcle
:.speed without changing engine power avallablllty . .
‘ Thrsgfuel sav1ng equipment can be retrofitted to the 3 ig}
L current fleet. Do not overlook the opportunities for saV1pg %ﬁg
fuel by retrofitting the current fleet: ’U' o . %ﬂ.t
- 5, 4.
. {5 2
- (B)Refer tc the publlcatlon prepared by Cummins Engine Co.
and republished by the Federal Energy Admlnlstratlon "
Trucker's.Guide to Fuel Savings, March, 0976, for
addltlonal information ; Also see.the F ral'Energy s
Administration publication FEA/D-77/068 which lis
avallable Energy Conservatlon nuollcatlons

(9) Iv¥d.; 65 000 1b., 13./5-foot hlgh tractor-trailer comb?natlon‘

T -
A | ’ - - . -
T _ : ,
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9.2 PURCHASING TO INCREASE FUEL ECONOMY v S

. QUESTION 8: WHAT OTHER EQUIPMENT IS AVAILABLE TO. HELP THE
_DISTRICT SAVE FUEL?

Perfo*mance record*p dev1ces alarms 'and racdio egquip-

ment can help to save fuel. "Each is briiefly discussed.

N s ) .
» o : , . ' !

’ .

£

USE RECORDING EQUIPMENT TO PROVIDE PERFORMANCE DATA WHEN THE
DRIVLRS CAN'T DO .IT ALONE

Recording aev1ces dc not save fuel dlrectly. They pro-,
vide a mechanlsm for monltorlng englne efficiency and fuel use

cutlng vehlcle ODe*atlon. Analys1s of englne performance data/

¢

can p-ovvae insight 1nto the type of driver edvcatlon ‘and
t:éining that_may be needed to increase fuel economy in your
-schoolsclstricts_ . ‘ ‘. '
Tachogr aDhs are typical ofAsuch equipment.. They recor&
Vehicle speed or engine rpm. These ®charts can recofd_driving
-'PeriodsAfrom ’é’ho;rs to a full month. They may be .used to

reccré-ériv r-vehche perfo*mance charactetlstlcs such as

idling. These facters heavily 1nflu0nc§ fuel .econony. "This
Infermzsion is csefaW‘Tn help g thegﬁﬁaff drlve better by
: & *

pointing cut the 1stakes thét are mdde. ég

* -~ T .
’ Ing H”r.V‘ .c “ g‘:*‘a T %Ib TTON ”‘47
: INETRUMENTS CAN ®E U3ED TQ INDICA;F OPZRATION PERFORMANQE
Instry entatlon_’s avallable to &hrn the d#lver when )
cns ecccur that waste fuel. These systems cost between
-$5C—$200;‘they'ﬁay e used to monito* such thlngs as oil

pressure, 11take “anifolﬁ vacuuu, TueW flow, and temnerature

They help tne driver séve‘f'el by a“ertlng him when dan 1gerous
. *‘ _
cr f2el was¥y 1r5 ccncitlons oceur. .

- .

R >’
' CONSULE YOUR EQUIPMENT DEALER FOR ¢+~ \
A INFORMATION ABOUT AVAILABLE : :
R N INSTRUMENFATION THAT CAN HELP THE- - . .
.- BUSDRIVERSSAVEFUEL, . -~~~ = | :

v
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' 9.2, PURCHASING TO INCREASE FUEtﬁGONOMY X4 _
RADIO COMMUNICATIONS CAN HELP TO MAINTAIN BETTER FUEL ONOMY
School buses .can be equ&pped ﬁlth a c1p1zen s band (CB)’

radio for a cost of $125- $200 or wlth .more expensive business-
The CB u'

expens:Lve, ‘but 1ts transmlss1ons are more prone to statrc and

.~ - .band FM systems runnln@ from $300-$1, OOO.' is “less

interfexence than are FM transmlsslons. o K "3.

Two-way FM equlpment 1s more-powerful than CB radios-- -

4

-7 - from 10 to 100 watts or. more as' compared to a maxlmum of &

watts for the CB unit. The license authorlzes the school

system access toc one specific broedcast band resulting in
exclusive or near- -exclusive use of the channel depending

upon the area 1t is used in.-

»
rwo way. radios offer an’ opportunlty for 1mmed;ate dls-
L _ ‘patcher-driver communication and»are valuable for re—routlng

o
and emergencies.

COMPARISON OF CITIZENS BAND (AM) AND ' o
: FM RADIO FREQUENCIES
310% :3.105 ’ 3107 3108 3109 '
g - . N . -3
> -\‘ )‘ . N
e o RADIO ' _HIGH VERY
, ; FREQUENCY , MEDIUM FREQUENCY HIGH UL;gA;HG: .
BAND FREQUENCY {SHORT WAVE] FREQUENCY FREQUENC
. # -
: Y
'5' * AMATEGR T AMATEUR = AMATEUR AMATEUR
: CFR:
i l l II Zl El E i E]  eecrngue
1 FM : CITIZENS COOKING -
' N . -. » : o
) |- FREQUENCY ‘- : S :
~_" . .| -ALLOCATION AM - 2AERO 'MOBILE * VHF-TV VHF-TV
: L 1Y @B m% B buich
< : s MAOBILE . SAFETY
s : N - .
R ) . SOURCE: HIGHWAY RESEARCH BOAE&"D “RADIO SPECTRUM" . )
¢ FREQUENCY MANAGEMENT NO 13, 1972.
0 : ‘ 92 3
(g: :
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9.2 PURCHASING TO INCREASE FUEL ECONOMY
EVALUATING PURCHASING DECISIONS

In addressing Questlons 1-8° on the prior pages, it will °
be foundﬂthat numerous optlons are avallable for purchasing
fuel sav1ng equlpment ‘Each optlon will require a-dlfferent
leveTIof expendlture and in general, wi’l no{ have'the same
useful llfe or beneflts as. other equipment which could be
purchased. The district should evaluate and classify the in-
vestments, based upon the1r beneflts and eosts. The followlng
pages offer guldance in performlng the benefit and cost -
evaluatlons for each potentlal purchase. Use the methods pre- - 7 "
sented to measure the worth of each fuel saving investment.

nfter 1nvestment worth has béen determlﬁed classify the_

investments and rank them in order of value, to the district. e

P
i 4 '\
.The "following criteria can be used in th1s,classdflcatlon. A

.

B T Y

¢ e el e e e e

3. District Benefits ‘3. How large are the savings? . |
. Functional Unit hQ"How important is the invest-
S S Invesﬁment‘Risk R What uncertalntles are prese

?6. Resource°Availabilgﬁy' .6. Does the intvestment requlre

INVESTMENT CRITERIA -~ -
. CRITERION . % ISSUE ADDRESSED

l. Degree of.Necessity 1. How necessary is the invest- |
, ' - A ment to save fuel? .Is it - -
, , - ' needed right away? How will ‘4.
: ' : ' it impact operation cost=—
savings? .

Rt "}

2.. Cash Outiay : | - 2. How much cash is required for s
T thé investment? " Is the cash ¥
available? < s s

* Payback, : . How quickly will the savings’
. ' .. be returneu°

- Bepefits Payback _ ‘ment for the operatlng unit.,to
S ‘ C reach 1ts energy saving goals?

- . ent? What risks are associ- ‘
- . iited with the investment° _ -

additional equipment, space or
labor resources? Are the re-

e ' . . : sources -available?

()
,
¢

o GUIDELINES FOR .
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' ‘ment (ROI) provide a first level of measurement 1nd1cat10n

<

9.2 PURCHASING TO INCREASE FUELsECONOMY
"FIRST LEVEL MEASUREMENT OF PURCHASING BENEFITS

v

Investment—payback period (PP) and the return on 1ﬁvest—

about the value. of ea@h purchaslng dec1s1on. T I
‘ The equatlon for payback period is: =
- COMPUTING PAYBACK S e
s - B o ' FC N - ’ ».':- .
S . ) PP = = . " v . R "
wher'e FC' = Investment First Cost Less 3
s {_.' Salvage Value ($) o L
. st = Annual Savings ($) S e
N _ . N ’ . . L RS S

The dlsadvantages of using. payback period to evaluate

'_fuel savlng strategles must: be recognlzed. They 1nclude

1. No conslderatlon to "school d1str1ct cash. flowa,

s 2. Neglect of the opportunltj cost of capital. -*".
‘ s S. Fallure to d1scount costs occurrlng at dlfferént
\ . . tlmes to a common base - for compaiatlve analysis.;
_ On the other hand the technlque has advantages whlch o e
1nclude _ "‘ T S K
1..” Provision of useful data for ‘evaluation £y )

purposes.

2. Offers a good analysis. framework.fof short _
- time perlca 1nvestments. : . : . -fe,

l .

3. Offers a basis for 1nvestment evaluatlon wheh
the expected life- of equlpment is uncertaln ;w

Return on 1nvestment may be computed by

: R CALCULATING RETURN ON INVESTMENT w oL N
- N : '.‘ .‘ | | ’ = u » . -: - :" - A -'l ..
301 T X 100% e
wherx DP = Annual Straight Llne Depreclatlon ﬂ$5 R
- Over: Equipment Life (L) Years o RO
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92 PURCHASING TO INCREASE FUEL ECONOMY , : P .
QFIRST LEVEL MEASUREMENT OF PURCHASING BENEFITS ' __ﬁ, _
As an example in the Use of the return on 1nvestment 4 - 4 ¢

'assume that: cons1deratlon 1s belng given to the purchase of a

-.d1esel'powered school bus which has}; ‘an additional’ fi%'st cost -
»oI $4, iﬁo over: lts gasollne powered counterpart. ‘The 1nveste-.'-'
ment data 1s summarlzed as follows .
s oo INVESTMENTSUMMARY . | “/ |
R Addltlonal flrst cost for dlesel .
o T engine aﬁggompared to similar s
LS . horsepow gasoline engine for
o, ~ the selected school. bus - T $4,500
20 ‘Added salvage (trade- 1n) value b
‘ -of diesel over gasollne powereﬁ o
. . Jbus: . SR © . 7 °$1,000
: 3% Perlod°of analjs1s (straiént. - ?g
e llne deprec1atlon) o T Years . 2
L + o ’ h oy . T
. Assume the school bus wlll be- driven 12 ,000 miles . :‘* .
annually. Fuel sav1ngs are§h§t1mated at 825 gallons each ' 4 ! .-
© year’ as shown . ‘ ?, . o LT R |
S - : - ]
' 40 o FUEL£OSTSAVINGSTHIS YEAR ) _ !
i S S .
: GASOLINE _DIESEL , . l
ITEM A MODEL ' MDDEL - SAVINGS - RS
Average é?y Fuel' -_ﬁ : 'f. K A ! .
1. Used Gg-llo ) (10) < .., 2 ooo-« 1,175 825, L
5'**“\\ Fuel Gost. (&l) f : '@ "___ ~_r% ' S o '
(7 f Nontafable Fuel @ §7¢7g§l l;lHOJ e =T
- Nonta:gable Fuel:@ 52¢/gal = $7611 - LT
= Egnamated Yea& Na Fuel N : ‘ T
M‘~~ SQVlngs l . e fﬁ;.; L= T;Q:-3¢ © 8529 . o
v ) Vehlcle downtlme and malntenance sav1qgs are esﬁlm@tﬁd T, #:, .
.. as- $57L annually.:, , S, o S _ Coee -
> i 2> S T T T A ] o g . 3 .
fﬂ’: ANNUALi\ MAINTENANCE SAVINGS o ey
ooa Malntenance (Labor & M r1als) : 2 $57l‘ TN : ey
Based om $k, 090 Over 7 ars(12) I o F o "; st e
&lO)Urban Suburbdan . dr1v1ng\'.¢5ronment assumed o ' 4
S (11)Enter. your fuel- costs hely 8
(lg)Assumes‘ﬁlqsel will- run(
', inspectidng and 125 000:3
ove: hauﬂs.+"3=:. s :
a Co > .
.-'f :'j . ‘,~ &
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. FIRST LEVEL MEASUREMENT OF PURCHASING BLNEFITS P _fﬁl::_fi:

7 ¥ The annual dollar sav1ngs for the example dlscussed _ ,
total $1 100! _‘ e T SR AR .iie-?;sf
S ESTIMATED AVERAGE T e e

! - ANNUAL SAVINGS T I
. Fuel Sav1ngs % 529

- N . Other Saﬁlngs S ._$' 571 s-
v Total S in.gs . ) -,..$.1’100_ .

. ' :.: ‘ . .'..“_ o ) L ! )
T U51ng the Lnfprmatlon presented on pages 82 83 the pay- ,"

' back perlod for purcha51ng the diesel:l powerod bus 1s (13) '

_ FO F:.rst Cost - Salvage . -
PP —— — S
LT S T Sa,v1ngs . : . LY
$4,500 - $1,000 A e R S
[ S0 |7 3-8 Years. . ¢ 1@

L A

]

,IB -'
» » ' The (yearly) stralght llne deprecla.tzzo,n value is (13}-
T i A . R C0 s
i o ' FC $b, 500 = 91 0‘00‘] B
. e DP, L"!"[ T Years :- - $500 e Lo
N » . . 2 _I. ' "‘. - S '.- f\ . ’.' - ) ,-" "'. t, l_ ' - ) : . v ' Ve i ’ ' o ¥
b The: return en investment.is ca’l:c'ulated as: . ]
. e a s : et e s : B

AR : o ROIEETE L :
$1 1007, - $soo} a7 IR

..
s

$3 500 - -

o
A
+
4
i
rf Ll

. N . __' . [ -

‘ : The purehase of a dlesel englne for the school bus looks

N attractlve, 1t Wlll be 'evaluatecb in greacter cLept ,n the . .
' followlng pages ’;1 . e ' o |
: »
- . ENERGY CONSERVATION PURCHASES AREAMONG T
: 5 SR THE MOST ATTRACTIVE INVESTMENTS TH’AT
S e . ¢ THE SCHOOL DISTRICTCANMAKE I
' T . L - A - L . N - : _—C L. R . . v' . . c '.C..' SRS . ’
(l3) Value of the dlesel engine; note hat you shou-ld us-e -
- your depreclatlon schedule‘*fo;r tne computation ’_.,'.A S,
) i , ,‘g o L e . o g
? L - . A \. ) . -
{‘ A | ' » .e
4 o e a e YU ; .
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/9.2 PURCHASING TO INCREASE FUEL ECONOMY |
SECOND LEVEL MEASUREMENT OF PURCHASING BENEPITS
‘Second level . purchaslng analysls 1ncorporates an allow-
ance for the time value of money in the form of a d1scount .
factor., A dollar held today is worth more than a dollar heldp*'
'in soie future time perlod because .of the use of that dollar
" between now and the future. Present worth analysis(14) offers
a way to evaluate future savings in terms of.today s dollars.
Present worth analysls offers a method for evaluatlng
‘benefit- cost ratios (B/C) for the district's 1nvestment \ The
formula for - calculatlng the beneflt cost ratios of fuel con- N
servation investments is shownaPelow Examples of uniform
present~worth factors used in the calculatlon are shown on
page 88. o )
The internal rate of returni(IRR) can be computed to
.determine the discount rate. . Similarly, school adm1n1strat10n
may speclfy d1scount rates based upon such criteria as bor-

~rowing (interest) rates for financing the 1nvestment

BENEFFFCOSTANALY&S '. . _
‘B _ ‘Benefits - Uniform Present Worth ($)
c Costs First Cost (%)
Y K A; or '
. B Annual Saviangs = Present Worth
c ($) * Factor
2 . First
) ~_ - Cost ‘ -
. _ ($). - '( . N ‘;, N
L .
. (
A ) Py
» 3 -~ * ~

(1h)Also referred to as Present Value Analysls, the term
Present Worth Analysis"”" is used so as not to confuse the
‘reader with the "Value Analysis" technlque preseﬂted in
Part IV.

2%

Q..'d?" :
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", . 9.2 PURCHASING TO INCREASE FUEL ECONOMY ‘
SECOND LEVEL MEASUREMENT OF PURCHASING BENEFITS
Recoghigzing that fuel prices will increase in the’
future,; the beneflt cost ratio equatlon should be modlfled to
- take this into con51derat10n . Thé’average annual fuel cost
. increases over equlpment llfe can be determlned by the

-

.folldwing relatlonshlp _ . .

Average Annual~ { Average Fuel | : Fugl
~Fuel Cost _ ‘. . Price
: : . : ={Price This Yearlx
s . ~. Over Investment { ($/Gallon) Increase
$ Period (%) .

Multiplier
® : )

The fluel priée increasg‘mulfipliér'is computed as
- follows: .

. ¢ . v
. . . . .- . v

-

~ Fuel Price Increase tL1 + f - 11 Reference)
; s Multlpller " f x N ‘J page 88

where

Estimated Annual Fuel Price ?ﬁcrease %)

‘Analysis Period. Equi;&ment Life) Years

. . - . B,
- . .

. © ‘ The oeneflt cost ratlo equatlon shown on page" 85 may .be

kg

wrltten as follows t6 1ncorporate the fuel cost considera-

) r

“tions: - e CL s B
BENEFIT - CO§TANALY§SNETH®B ' o A"
GIVING CONSIDERA’TION TO FUEL PRICE’ INCREASES
-0 ' . _ All Other
.~ . ¥nnual . Average_ Voo,
. Fuel j_FuelﬂPrice + Annual ) ;[Présent
N : . Savings - Increase Savings *Worth ]_ N
‘ - B _(=(8) - Multiplier— . ($) }°L Factord - *(15)
. I C ' { . First L . -
- . I Cost ‘
ST (5 L
- - . (1:)Afé“age annual‘fuel saVLngs = annuél:ggtl sav1nss (sav1ng
- - T this year) x fuel price increase multlpller Also note that-
- o . First cost = 1nvestment first cost less salvage value
N £ qE’: 9:“
[ . - o 4
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.9.2( PURCHASING TO INCREASE FUEL ECONOMY |
"SECOND LEVEL MEASUREMENT OF PURCHASING BENEFITS

> The uniform present worth analysis method may now be used -

to calculate the beneflt cost ratlo for the example presented
'on pages 82- 8h.

Assumlng 2 discount rate of 5 percent the present worth
factor. " 1s determlned to be 5. 786 for a 7 year lifetime (refer
to the table on page 88(16)/ .

»  An annual fuel price increase of 12 percent is projecte&
over the 7 year analy51s period. The fuelvprlce.lncreasev
Vmultlpller to represent the average fuel price based upon the
'projectea 1ncreases over the anal¥ysis perlod is computed to
be 1.44 as” shown below(17)

o : . T "\
Fuel Price l+ l2) -1l]_fe.21- 1. C |- 1.4Y *

Increase Multiplier |[(.12) x (7) 8% : | | .

The first year fuel sav1ngs total $529 Maintenahce.
cost sav1ngs are estlmated to total $571 annually (see page
s 83). The first cost of the 1nvestment iess salvage value, is
equal to $3, 500 (refer to page 83). . Enterlng “these value into

the heneflt cost<ratlo equatlon on page 86results in: ' . -

[mszs: x 1N+ $571) x ‘(5.786)}

"_ .'C i $3 500 . - .
v o[ (81,333) x (5, T863]_ $74713 _ 5 26
- T $3,500 ¥ $3,300 teY.

.The. purchase represents a profltable 1nvestment and wlll

return $2.20 in savings to the school dlstrlct for each $l

v,1nvested in purchaslng the dlesel powered bus

. N~ L, L

.

(16)Use the for mula shown on page 88 to calculate present

*worth factors (PWF) ior other dlscount ratés not shown in-
the table. i

(lT)Refer to the fuel prlce 1ncrease multlpller ~on -page 88
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9.2 PURCHASING 10 INCREASE FUEL ECONOMY | S

, _ UNIFORM PRESENT WORTH FACTORS
‘ DISCOUNT RATE (D) N
_— ‘ LIFETIME . L . .
- (L) o 1% 5% ©10% 15% @ -
' 1 C 0.99@) 0.952 0.909 "~ 0.870
©2 1.970 1.859 1.736 1.626
'3 2.9541 2.723 2.487 2.283
. 3.902 3.546 3.170 . 2.855
‘ ~— 5 4.853- 4.329 " 3.791  © 3.352
.6 5.795 5.076 L.355 '3.785
] T - 6.728 5.786 - L4.868 4,160
. 8 o 7.652 6.463" 9. 335 L.L487
.9 « - . . 8.566 '7.108 5.759 ko772
I 10 - 9,471 T.722 - 6.145  s5.019"
. o1 : AL0.368 . 8.306 67495 5.234°
o e 12 B ,\1.2 5 - 8.863 6.814 s.ho1"
. 13 12.134 9.39k 7.103 . 5.583
1k L < 13.00%4 9.899 T.367 5.725
, .15 . 13.865 . * 10.380 T.606- _*~5.8L47
316 . 1k.718 10.838  7.824 ) 5.95L
17 . T+ 15.562 11.274 8.022° . 6.0L4T
18 @ % 16.398 11.690 8.201  6.128
R 17.226. = 12.085 8.365. 6.198
-l 20 18.0L6 12.k462 8.514 .. 6.259
' 25 22.023 “14.09k 9.07T, 6,464
‘30 - o  25.808 15.372 9.k27+ - 6.566 .
5 .. 29.402 . 16.37h 9.6hh - 6.617
- ' C pnes/évaL.uh ‘—,‘ﬁ%,%— | Use the formula for rates -
' ' /" : . { 1not shown 4in the above table
MERE i = DISCOUNT RATE
' N = INVESTMENT PERIOD.
FUEL PRICE INCREASE MULTIPLIER VALUES
N
ANALYSIS PE RIOP" ' - ESTIMATED ANNUAL PRICE INCREASE
YEARS(N) e ' C 4% . 8% 12% : 6%
T -3 1.0k 1l‘ 08 1.12 1.17
v 5 - 1.08 R P g 1.27 1.38
ST .. 1.13 .27 1.L4% 1.63
10 '1.20 " 1.45 - 1.75° 2.13
" 15 1.33 1.81 2.k49 3.4k

REFER TOPAGE 86 FOR FUEL PRICE INCREASE MULTIPLIER EQUATION.
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Review ,he d1str1ct s tranSportatlon operatlon to i‘,
determine, wh; fe\new equipment purchases may 1ncrea§e fuel
, economy; Cx 1der diesel powered, automatlc transm1ss1on
school'buse§ th turbocharger optlons that -use radLal tires
- to help the school d1str1ct obtaln optlmal fuel economy whén ' .
economlcally feas1ble. Also rev1ew the opportunlties for . “.' o
retroflttlng the current fleet by taklng advantage. -of fuel
samang optlons such as englne deratlngg rad1al t1res, "and
temperature modulated fans among other measures that were T (
discussed. Compute the benefit- cost. ratlo for each'fuel v
economy 1nvestment and rank the 1nvestmen )' = - .
. Tlps that can help- thg d}strlct hold down costs in-ah i
/’era of sp1ral1ng inflation 1nclude ‘ o - ' L.
- N Purchase die -powered’ school buses. 2
2. Look at the opportunities for- further .
increasing diesel fuel economy .by
purchasing a turbocharger. - "
C . 3. Review. the benefits of radio
: communlcatlons '
4, ~,ons1der deratlng engines of the
- - .current fleet if vehicles have power'
: to- spare. Lo »
. 5. Make use. of governors when hecessary
to-save fuel. _ . _
_ _‘6, Specify a fan clutch or temperature- - .
1 S modulated fan- to reduce englne power . . ' e o
demands. : . -
‘ = K _ .
"7~ - Consider a high ~-temperature thermostat .
or shutters. for your school-bus to. help o .
. .o _keep the engine in the high ,efficiency- : : o
- B ‘ ‘operating range- - e ‘ .
| .. PURCHASE ASMALLERBUS!. - - - °

.

a* - ".. ) . . ’ ' L . N .
. 1 o, v - ! ,,; [
\)‘ O N ’ e . 13-{. =
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9.2 PURCHASING TO INCREASE FUEL ECONOMY | |
o SUMMARY OF PURCHASING TIPS: GONTINUED K S

8.. Use radial t1res.

_ / S ‘9. Peﬂform a beneflt-cost ratio analysis
: : " to evaluate equipment purchases. :
e © ¢ 10. At minimum, compare fuel sarings payback
- = . _ and return oOnmn 1nvestmént of equlpment
o o purchases.

1l1. Develop spec1f1catlons for the purchase of
o all equlpment that uses energy .

DU C l2. Do not purchase inferior equlpment to save
- . . " nomey if it uses more energy.- -

3

IR v o * 13. Purchase the smallest bus with the ,smallest
g : © ‘engine offering-the most efflclency that
¢ * fulfllls transportatlon needs.; e

"J, ) . ;“'lhnf Select school buses with streamiined

./ frontal designs whenever posslble.V .
fS. Select the smallest engine- that is adequate -
: for your district's power needs.

. -

16. If.p ss1ble, select an engine-vehicle com="
- binatlion.that can be easily and inexpensively.
ma1nta1ned and which offers the best fuel- >
‘ec onomy for your drivifg env1ronment :

o - 17. bpeclfy a low numerlcal rear-axle ratlo: Lo
18. .Select only the power. accessorles necessary
?or securlty and safety. -
. U 19.. Purchase 1nstrumentavlon rf the drlvers

cannot do it alcnes . . "

' 20. Don't buy gasoline with octane higher than
is necessary‘tb eliminate knockihg.

) 21, . Select the transmission'that‘offers'the‘bestf
o T { performance in your driving environment
s _ ' . 22. Use maintenance and fuel economy historical -

inforn atlon for decis on—maklng

. s . 23, When pract1cal orde parts ‘and SupplleS xn
o - vglume to obtein the, est price.

'.éh, If fyou have a small fleet, comblne purchases>‘

S R - with other uvstrlcts to gazf> pu;c as1ngf
. -power. . _ ‘ _
- .' . 25. Purchase fyel by the truckload to obtaln _,ﬂ)
' ' d1scounts. . 4
. . . /

- _ ~
. B . &~ ) . :




9 2 PURCHASING TO INCREASE FUEL ECONOMY '

SUMMARY OF PURCHASING TIPS CONTINUED ‘;

l.‘.
t

. 26.°

ety

[y

»~

2.

32,

criteria.

. 29.

'\.30.'

Base all purchase decisions on. fleet
performance .data. .

Standsrdize the fleet as much as possible
to allow for better inventory control and

-volume purchases; this also may reduce. '
‘maintendance training needs and result in

better vehlcle serv1c1ng L
-~

‘ﬁave a used bus chéckeﬁ by & dlagnostlc'

" center before.purchasing; include fuel:

‘economy considerations as selection -

Inventory parts apd order for a full School
year or a. planned basis to obtaln the best :
prlce ~ :

Keep abreast of new equlpment that saves
fuel. ’

Retroflt the fleet to save fuel the
retrofit of an electronlc 1gn1t10n , .
system is an example of fuel sav1ng -
practlces . , o

. -
,

Replace or repalr buses that use excessive
fuel as soon 'as it. is economidally feasible

PURCHASING IS AN IMPORTANT PART .
‘OF FUEL ECONOMY MANAGEMENT. o

. MAKE THE MOST OF EACH DOLLAR.
~ PURCHASE WISELY.
PURCHASE FOR FUEL ECON®MY.

2 N . -
A )

<

"PARTV

GUIDELINESFOR.. .

INCREASING FUEL
C ECONOMY:

o

o N



- PARTV

GUIDELINES EOR

T INCREASINGFUEL - v — -~ SRR T e e e e e :

ECONOMY

9.3 DRIVING FOR OPTIMUM FUEL ECONOMY -
DRIVER ATTITUDES AND FUEL ECONOMY

N Drlver motlvatlon is a very important. element in the =

'distrlctls fuel economy management program. School bus
drivers, for the most part, are not highly tra1ned spec1allsts.
who have spent several years 1n preparatlon for the task that
they must perform. Yet, they can make up for th1s with a '~
proper attitude and "behlnﬁ,the wheel".experlence. " By
exercising good comhon sense and having a sincere desire to
saye fuel they can be\hlghly sucecessful 1n dr1v1ng safely
and in squeezing moré mlles from each gallon of fu°l if they

are properly 1nstructe& and motlvated Attltude is the

d1fference between success and fallure.

[

The dr1v1ng staff shoul d be tra1ned to use technlques

that offer 1mproved fuel economy Incorporate a un1t on . °

"dr1v1ng for 1ncreased fuel economy in the tralnlng program.

Each driver must accept the responslblllty for ‘the vehicle
ass1gned--a very $pecial and. very expens1Ve vehlcle. Prov1de_

drlvers with the knowledge and motlvatlon to drive. safely and
. Pd . . M .

to ponserve fuel.

-

Thls sectlon offers tips for motlvatlng and tralnlng .

the dlstrlct s school bus drlvers to drive for more miles- per-

;gallon.-'Dr1v1ng practices that lead to,greater fuel economy

are llsted on the follow1ng pages. These pract1ces can be
1ncorporated 1nto a un1t on "fuel economg" in the driver '
¢ra1n1ng prograﬁ ,Prozlde your bus drlvers w1th the infor-
mation they need to drive for more mlles-per gallon, m5t1vate

them\to drive safely and to drlve for greater fuel economy

£
7
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9.3 DRIVING FOR OPTIMUM FUEL ECONOMY o -
*DRIVER MOTIVATION- - T .

~ Motivation is an 1mportant part of obtalnlng and: ma1n-

gtalnlngAOptlmum fuel economy Rev1ew the followlng tlps for'

 keeping driver motivation at.a high level. o ..:17
_ . , L .‘ =

' TIPS FOR MOTIVATING DRIVERS - .

f ' ‘ TO DRIVE FOR GREATER FUEL ECONOMY .

i [:] Re- examlne the driver tralnlng program, br1ng it up .
: tc date to meet the distriet! s fuel economy management'
goals and objEc%lmes.. . hd

.Deve10p a sp1r1t of fr1endly competltlon among drivers;
dlscuss this #*a the drlver tra1n1ng program.

Post weekly of monthly vehlcle and drlver fuel consump-
tion llsts,‘glve drlvers recognltlon for a JOb well d0ne.

Post a-chart comparlng current fuel sav1ngs to the
district's fuel economy management goals.; Show- the
staff how much fuel has been saved T ’

Use drivez progress reports as a mechanlsﬁ for keeplng
motlvatlon high. : :

. '
»

Place fuel economy llterature 1n .pay envelopes on a
perlodlc bdsis. _ . . ‘,

oo fm‘{g.,m ;

Publicize good performance, g1ve the drlvers

App”éClate good. perrormance, thank drlvers for a job
well” done.’ :

Sollclt ideas from drivers.to 1mprove fue@ economy
ner’ormancefln the school dlStIlCU. -

. EXPECT MORE. THE DRIVERS CAN DO IT.
e - ~ GIVE THEM REASONS TO DRIVE
| ' FOR GREATER FUEL ECONGMY.

« ¢ . -
. . .
A AN

2

recognltlon. : - - . : . . - N
. : . -
~
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.allows for d1scuss10n of weather condltlons, detours

'safety 'Thls meetlng algo prov1des an’ opportunlty for%

- .t 3 .
. -t . ‘ . ’ ~
. . - t . - 3 . . . .
4 i‘/ . . . ¥ - .2

9.3 DRIVING FOR OPTIMUM. FUEL ECONOMY T

-

‘An- 1mpromptu meet1ng held. each morn1ng before drrvers

'start the1r runs or at least once a week 1s a good veh1cle '

for dascusslng both fuel £conony and safety problems.j Dr1vers_

llve in dlfferent pa;&s of theccommunlty . Such a meet1ng

<

N road
ha"ards, and other factors that can- affect fuel economy and

: dr1vers and supervlsors to discuss’ other 1ssues of 1mportance.

S

L

R DRIVER-VEHICLERESPONSIBILITIES D ;

f THATSHQULDBEAPARTOFEVERYMANAGEMENTPROGRAM

Practlce a regular program of dally veh1cle 1nspectlon
us1ng prescrlbed procedures. : P

[y

“Make sure that oil and water. levels and t1re 1nflat10n

1] Pressure are proper and that no loose wires or hoses

‘ are. present

R .
N [}

Li sten for trouble--make sure that the - englne sounds
right and no unusual noises @ccur

- Feel for trouble--make sure the brakes hold the vehicle
and 1t accelerates properly :

. Look for trOuble--check all gauges to make sure they
" are readlng correctly.

.

Smell for trouble--make sure no unusual odors are

present - L - _ .

Ee mentally alert ."'. L LT

.
>

Be phy81cally alert

Reno*t any occurrence of a veh1cle problem ' ,Y

‘ 2

T

Last, but not least drive defensively and drive to-
save fuel. ’ - '

- . .
- - .

>

; .
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. 9.3 DRIVING FOR OPTIMUM FUEL, ECONOMY .t
"FUEL ECONOMY" AS A PART OF THE DRIVER TRAINING PROGRAM. .
The dr1ver is with the. bus: every-.day and 1s the person o '. .
: most llkely to notice faulty ‘vehicle operation whlch can 1n— 1
crease fuel/consumptlon ' Drlvers can Drolong the mechanical -
- life of each bus by maklng malntenance aware of problems
Emphas1s upon driver re- educatlon to increase fuel
J
economy expertlse pays numerous d1v1dends The more knowledge L
' drlvers have about ‘their equipment and the fundamentals of -
_0peratlon, the better pos1t10n they are in to drive - for

maxlmum fuel economy.

MANAGEMENT TIPS FOR HELPING DRIVERS SAVE FUEL.
. .
Re—educate drlvers to use technlques that lead to
‘increased fuel economyd refer to Chap er 5 to review
"the factors that affect fuel economy i o -

-

Hold workshops with ma1ntegance and dr1ver personnel o
on & periodic baéﬁs to consolldate fuel sav1mg o ) 1
knowledge. : '

Train new drlvers while the ghs is "dead headlng
'save fuel. ' T '

Enforce a meximum speed limit.

 Make dr1vers aware of the fuel economy penal+1es of un-
~authorlzed st0ps - e :

Make{drlvers aware of the fuel econony penalties due .
to unnecessary engine idling. : _ , Y
. . . - ‘ » :' [
Develop 1ncent1ves for reduc1ng vehlcle fuel ’
consumptlon in your operation. s - R

T .o .
/ "f, : . ! Co . »
'Postifuel consumptlon reSulps; recognize pexformance.

Th

rl

.- INCENTIVES ANDEMPLOYEE RECOGNITION ,
o . FOR A “JOBWELL DONE” *~ . . . -
, o " ARE AN IMPORTANT PART. - F
. ' .OF FUEL ECONOMY MANAGEMENT. et A

AR : 1 /s
o A T wm
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"FUEL ECONOMY™ AS A PARTN OF THE DRIVER TRAINING PRQGRAM N
' Incorporate a uni t/on dr1v1ng fpr better %@el economy
into the tra1n1ng program and test drlver skllls in the road‘
test. :

v - . -

. L The cr1ter1a that allow a. veh:.cle to obta:.n 1ncreased
- fuel economy are s1mllar in many rﬁspects to. the Wasic.

skllls that ‘are needed to drlve more safely. All Sghool -

~ - bus drlvers should be examlned to ‘make sure that they have

’.

_mastered these skllls )

A BEN s -
'S . Ld ° oo i . i

‘ . SCHOOL BUS DRIVER‘ROAD TEST SKILLS T
R R _,_/ THATL;EADTO FUEL SAVINGS -~ o
| © "'Pre -trip 1nspect10n--check1ng equ:.pment th_at . -J‘
. . ¢ . -affects. fyel consumpt:.on such- as o:.l level and- i
A ' T tire inflation pressure. g -
R '. . . - - . . LY ‘. /‘

.. 0 Startlng and stopplng. the vehlcle-—hav:.ng skllls
T “to accelerate and decelerate gradually.»

-
.0 Dr:.v:.ng ,maneuvers--pass:.ng, _turnlng, and dr1v1ng
. ~ at'as constant a speed’ as. is poss:.ble to- max1m1ze o
- ‘vehicle “>les-per- gallon, lookKirg -ahead. to avo:.d 5 -
. _ . danqerous and. fuel wastlng s1tuat10ns. :
oy . T <{

"0 Stogglng"——shuttlng the eng:.ne off when the’ bus
‘w:.ll be stopped for more than 1 mlnute

-

. R 2
- 0 _Dr1v:.ng speeds—-malntalnlng speeds that are safe B
) ’ “and result 1n more miles- per gallon
o] Post - trlg——recordlng fuel consumpt:.on and reportlng B
_ problems. R . ' R .,_) . : '
N - ' V ".;"t’.. - T N
B . -_ . . ) - i ' . - | .., ‘4 . E % .
' | PROVIDE THE PERSPECTIVE FOR DRIVING SAFER _.,
AND FOR DRIVING TO GET MORE MILES~PER GALLON B
7 . .- . . . .;.
\ - = . R L ' .34
' \ ) R IR .
{. ’ ) '_: A v B
/‘%‘5‘2’: . - T a CEAA ¢
| ® 10c . :
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9.3 DRIVING'FOB OI?‘,TIMUM FUEL ECONOMY‘ B Y N
. A, . . "\ . . ‘ ‘p .o ‘
TIPS IN. STARTlNG THE SCHOOL BUS . e :
" Always remember the pre dr1V1ng 1nspectlon check——look for . )
- trouble, feel for trouble, smell for trouble, and - _ . L

“ llsten for t/pable

.

-Drlve away soon after turn1ng on the eng1ne, prolonged N
"warm up" is not necessary. Drive slowly until the

engine warms up. Maximum- fuel economy cannot be ob<

'ta1ned unt;l the eng1ne has warmed up. A t

«Gradual y 1ncrease speed——jack rabb1t starts are fuel
wasters nd can harm the engine. ~ » :

"Run through the low gears gently, but qulckly, into
the higher gears whlch are the most eff1c1ent fuel
economy range.

14

éHIFTING FOR MORE MILES-PER-GALLON ..

"Don't 1lug the'engine——this places a sefere strain on
) . components such as bearlngs and cylinder walls and.
- results in premat?e eng1ne wear.

_ TYPICAL MILES-PER-HOUR TO BE REACHED
'BEFORE UPSHIFTING OR DOWNSHIETING
1 to 2 Gear * - 715 M.P.H. 5 to b Gear = 30-35 M.P.H.
2 to 3 Gear"’h;lo -15 M.P.H -k to- 3 Gear 15-20 M.P.H.
'3 to 4 Gear - 20-25 M.P.H. 3.to.2 Gear 5-10 M.P.H
‘4. to 5 Gear 30-40 M.P.H. . 2 to 1 Gear Stop
‘Ndte: MPH will vary sllghtly depending on the engine make, .
- transm1ss1on, gear ratio, and terra1n, ‘ _ ‘ ' -

Source: California Schogl Bus Handbook,.l976. SR - ‘ g

"Don't skip ‘gears wvhen upshifting with a load

Shift into hlgher gears as soon as poss1ble w1thout
lugging the eng1ne

.' . -

S @
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9. 3 DRIVING FOR OPTIMUM FUEL ECONOMY

TIPS IN DRIVING FOR FUEL ECONOMY

-~

0

cru1s1ng speed .

‘.Observe speed llmlts, keeping the vehlcle [ speed

......

Drive slowly.on unpaved roads and roads with sharp

_projectlng stones.

. T q
Dr1ve slower on curves. - i 3
Drive defensively and brake sparingly--every time 5'
the brake Is applied, inertia is reduced and extra _‘_f
fuel is required.to bring the vehicle back up to a §

-

.
CMeRian ) -

_ Keep proper d1stance between the bus and the- vehlcle'

in front of it dr1v1ng too close is a safety hazard
it also necessitates’.extra braklng demands.

'Drlve_at.a steady and as near as constant a speed as
~is practlcal.‘ Keep an eye on trafflc far ahead of
the bus. to help plan- ahead. ‘

Change lanes smoothly, don't pump the gas pedal

unnecessarlly.

Don' t . ride the clutch--never use it to hold the
vehlcle on anglncllne by s11pp1ng it. .
w v
When appfoachlng a hill, bulld up speed gradually,‘
but early and.malntaln 1t untll the vehicle is nea;

the crest--reduce 1t and let the potential energy

of the Vehlcle power 43 to ma1nta1n speed. —

Use the same practlc.sg hen dr1v1ng back to the bus
termlnal_tha you would use when transportlng
pupils. ' 4 R S :

- “ . ) ' '

MAKING DRIVING FOR FUEL ECONOMY A PERSONAL CONTEST.

3 -’
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9 3 DRIVING FOR OPTIMUM FUEL ECONOMY
' TIPS IN STOPPING THE SCHooL BUS .

Iif the bus is 301ng to be stopped for more than 1

minute, shut the engine off. '
'Never speed up the englne before turnlng off the . .
vlgnltlon > .o \'

"

E
<

* RECORD KEEPING AND FUEL ECONOMY
‘Accurate measurements are &n.important part‘of obtaining : . ~
and ma1nta1n1ng good fuel ° econp ‘Record fuel use daily'f; |
to the nearest tenth of a gallon if pOSS1ble
] Try to have the fuel tank filled up to the .same lewvel
each t1me “Also try to have the bus in' the same pos1tlon -
'dur1ng,f111¥ups."This will allow more accurate gas'mileage
"information be.recgrdedr | .
Today's Aiel tanks are»irregular din shape and cQZ contain
air pockets . Fuel. use should be/recorded dailg,.but it is
better to calculate fuel consumptlon over a span of at least
three to five flll -ups to make\sure the posS1b111t1es of '
error are reduced
| -:Use the following'table as=a-guide for recorddng.fuel}—
‘economy . Compare the economy in subsequent weeks A
. frequent check of the mlles-per gallon will idle ntlfyk
potent1al problems and 1nd1cate when the englne 1s th-

performlng at peak efflclency -

'DRIVESLOWER!  ~ .

. M J




. PARTV"

.}:'

- GUIDELINES FOR

g INCREASING FUEL .
 ECONOMY R )
- g 3 DRIVING FOR OPTIMUM FUEL ECONOMY | « )
~. - FUEL ECONOMY RECORD
VEHICLE 'ODOMETER DRIVER _ .
’ . . . READING FUEL " oIL
| PERIOD READINGS (MILES) (GALLONS) , z
| PRIOR READING (L) -~ - S (QUABTS)
DATE __ R _
DATE _
. DAEE - -
DATE o - R S— ' :
o ' Carry Over .Td . Carry Over To
DATE (2) New Sheet New Sheet _
.| TOTALS N (3) . L) . ]
PERIOD READINGS | - )
‘ DATE - (1) . ha
DATE
B DATE -
DATE T Sy Joe
. o Carry Over To| Carry Over To
DATE (2)° New Sheet ~ New Sheet
TOTALS (3) (b) -
MILES DRIVEN = (2) - (1)
FUEL (GALLONS) = (3). _
o _ _Miles Driven ._ '
FUEL ECONOMY = Fuel. (Gallons) MPG
S 37 USED = (k)
'"OIL ECONOMY - Mlles Driven = MRQ |

0il Used

.CONSULT THE U. S. DEPARTMENT OF TBANS’ORTATION

PUBLICATION SERIES . FUEL ECONOMY THROUGH

TEAMWORK. . PUBLICATION NO. 3, FOR POCKET-SIZED

. RECORDING GUIDES. =

‘:E»
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9.3 DRIVING FOR QRTIMUM FUEL ECONOMY TR S IR
- /

'ADDITIONAL TIPS TO INCREASE - SCHOOL BUS MILES- PER-—GALLON e
1. Ma1nta1n a sfeady, soft foot on the gzas pedal."

‘2. _Don t pump the gas- pedal

,3; Observe the speed lelt. Don't“speed.

4. Accelerate smoothly from a stop angd when changlng
speeds -

5 Antlclpate stops L _ ' S\

6. Watch traffic far ahead - so you can. plan traffic .
moves early, use the brakes sparlngly

=T, Never'ride the brake:or clutch. : .

—~

8. Merge smoothly; time'vehicle approaches,
;9. AdJjust driving.methods to road conditions.

lO. 'M&nimiZe or eliminate engine warm-up time.

11. ”Drive slowly during engine'warm-up periods.

12. At 1ntersectlons on a hlll use the brake 1nstead of
the clutch to hold posltlon ‘ : v

13, When startlng uphlll use the brakes to prevent

rolllng backwards : .

. ?

14, Don't start: the epgine until everypne is ready to go,’v j .
avoid jackrabblt starts. . . ik

i ol

15. Don't "rev up" the’engﬁnegbefore turning off thé
-ignition., : T ' - ’

16. Turn off all power consumlng systems before turnlna
off ‘the 1gn1tlon '

17, Shut off the engine if the vehlcle is 301ng to. be -
stopped for more than one minute.

18. Thlnk_fuel economy.

19."Av01d fuel spllage when refuellng buses. : - : -

-

- 20 Malntaln pat1ence, courtesy, and good humor.

21, Make dr1v1ng a personal. contest try as many fuel;
' ‘ economy operatlng technlques as posslble h
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9.4 PLANNING TO INCREASE FUEL ECONOMY

- BUS, ROUTING AND SCHEDULING ,
Routlng and schedullng represent areas where. many
gallons -of: fusl and’ capltal outlay dollars can, be saved 1n'
S operatlon.' Routlng analy51s is'sa hlghly complex operatlonq/
for the average school d1str1ct. Effectlve routing of
I "school buses requlres much tlme aidd effort to evaluate the -
B .1nterrelatlonsh1ps of the 1‘actors llsted dn the follow1ng <‘
'page.' Good routlng practlces are based on three prlnclple |
factors safety,fefflclency, and fuel economy. Schedullng ‘ )
_s1mllarly, represents the key to transportatlon system , “N':
.effectlveness 1n conjunctlon with deflnang the’ opt1mum routes.
Each route should be des1gned to load each bus to legal
capaglty; Pupll age, health “and phys1cal condltlon, along »
‘w1th tr1p distances, ‘road condltlons, school schedules, and
Federal and State Government regulatlons have to be given
cons1deratlon in route des1gn and in matchlng the ‘vehicle to

the’route.-'

Pupll loadlng and unloadlng p01nts should be des1gnated

‘ so that they support pupll transportatlon efficiency in a »
_ 'safe and economical manner. A s '
AN x -

a -

: -~ - ROUTING _AND'SCHED_UL-ING ARE THE MECHANISMS
. '~ THAT MAKE FUEL SAVINGS GOALS A REALITY.

.
~
-

. 114\
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‘9.4 PLANNING TO INCREASE FUEL ECONOMY ‘o

TIPS IN DESIGNING PRACTICAL ROUTES S ‘
,THATPROMOTEFUELECONOMY , o e,

:l.. Pupils should rlde the shortest d1stance and time-
possible.-“’ .

2. Insofar as posslble; routes should begin at the
per1phery of the school attendance area ‘and follow ' .
the shortest, safest vay to school.

3. Road condltlons and traff1c volume-effects on route
_.time and d1stance should be analyzed and given

cons1derat10n in vehlcle asslgnment.

' oL, Recogn1z1ng m;les are cheaper than,buses;.usel
' . multlple trip routlng when possible; = bus can _ ,
‘ serv;ce more than one route. )
— 50 When poSslble, reduce the number)of'bus stops along
s ' a route. This reduces safety haza¥ds in loadlng/
e unloadlng puplls, it also is a fuel economy measure.... T

6. Use expressways for express runs and "deadheadlng
only.

T. Do notJé::edule multlple buses over the same route,.

" it. provides pupils with an opportun1ty tao- ride. any
bus that comes ‘along and can affect- safety and fuel
economy. .

8.d Ellmlnate door-to- door serv1ce, use zone loadlng
' serv1c1ng whenever feas1ble.'. o ‘ h
9. When poss1ble, equalize routes in terms of miles;
~this provides a framework for even deprec1atlon and
a- regular pattern of replacement.

~10. Insofar as poss1ble, eliminate natural hazards (e 8->
"hills) and man-made hazards (e.g.:, railroad crossings, -
‘dead-ends’, and prlvate roads) along each route,

. -

"h. 11. Use feeder buses to increase safe% and fuel economy.

12. Resldence s1de load/unload on heav1ly traveled noads.
'13. “Increase’ pupil walklng d1stance when safe and
‘practical to do so.
ke Use the most efficfeht-bus on the'longest run.
dlS. Do not ‘use blgger and less fuel eff1c1ent buses .
than needed. . _ Do R
16. Refer to the "planning tips" offered-st the end
of Section 9.4 for further suggestionmns.
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9.4 PLANNING TO INCREASE FUEL ECONOMY
COMPUTERIZﬁD'ﬁﬁRSUS,MANUAL APPROACHES-_G'

Evidence is'available'to show;that automatic approaches
to routing and schedullng can reduce costs. There are also
advantages t0 many manual systems in use, pr1mar11y for small
- 'f o dlstrlcts Whether routlng and schedullng are performedK' -~
- mapually or by uslng the assistance of a computer, one must
'make sure that ‘the plannlng cr1ter1a and serv1c1ng factors
E\are comprehenslvely 1nvestlgated with regard to. their 1mpacts

upon fuel use and cost ’
7 First ygar savings of three school d1str1cts due to
1mplement1ng comﬁ’%erlzed routlng are shpwn below _:In
. ) general the flrst year . of automated systems use represents ‘a '
~ critical evaluatlon perlod for compar1son Th1s period re- |
.qulres much effort and commltment by the transportatlon '

department to 1mplemen% the system.

[}

S FIRST YEAR SAVINGS RECORDED BY
THREE SCHOOL DISTRICTS DUE TO USE OF
COMPUTERIZED ROUTING AND SCHEDULING TOOLS

o - FIRST YEAR ) METHOD OF . /
SCHOOL DISTRICT ~ ~© COSTSAVINGS - '~ ACCOMPLISHMENT . . L
lAcalanes, Calif. . - Reduced bus use, miles]| -
Gross Savings: ©'$ 29,000 ~ traveled, and saved
Cost Of Service: $ 15,800 7,500 gallons of fuel.
Net Savings: : $ 13,200 - ‘each: ‘year. )
Horsehead, New York \vd, o . Reduced need for addi<|.
o Cost Savings¥*: $15L4,807 " tional new buses and
;fﬁ‘ o S B ' -miles driven.
. ‘ ‘ ven
- .+ fNew Paltz, New York B S A - Reduced bus purchase
A ; Cost -Savings: + . ° $ 55,429 requireménts and miles]
h - Cost'Reducation*- : 33f9% SaV1ngs driven, . .
I .

.*Includes reductlons of schedu
opt1ma1 route selectlon
e . A
Source:s . BRI Systems, Inc., based upon cost - 1nformatlon
' 'obtalned from school d1str1cts

s due to

-busApurch"
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' 9.4 PLANNING TO'INCREASE EUEL ECONOMY ‘ S
 STRATEGY FOR IMPLEMENTATION St ' ._'.' _ L

Technlques from pln maps to automated computerlzed tools: bh‘"“

-are, used for rout1ng : Both manueal "and computerlzed approaches »?}k.

‘e

; requ1re-a strong comm1tment to make them work. ) - o
A d1sadvantage of manual appro=ches is the tlme requlre- f'
ment for an opt1mum route analys1s.' Solutlons may also be
based upon subjectlve rather than objective reason1ng On
1the other hand computer;zed approaches requ1re a relat1vely

’larger 1nvestment of time and dollars to des1gn them to the" T

~

needs of the d1str1ct S - . - S
', Do not d1sregard the use of automated rout1ng methods _

' because of the1r complex1ty= Once melemented they can pro-"’
vide answers to many "what 1f" questions f—ced-by management
operating within a limited budget*- Also do not expect over-'

'n1ght results. _Follov a strategy for_design_and use of these

I3

tools. S e

T A
- .

.. ‘TYPICAL STRATEGY FOR IMPLEMENTING COMPUTERIZED ROUTING . ST
AND SCHEDULING TOOLS IF YOU DO IT YOURSELF : :

Implemestation Guidelines

1. The entire system does not necessarily have to'be'designed'
‘at one time. Consider an approach that addresses one
segment of the problem initially. Implement it, verify

* 1%, and update it in a series of planned steps.

Design Strategy _h o . ‘ - L

7, : ) ' ) N
5.2, Allow ample time/for-analysis_of the district requirements ) '\\\
* that nmust be/addressed It requires time to translate L
goals: and,objectlves into a system deslgn. : : ¢

3. Don't desigh a "black box. Spegify - funcfional elements
’rthat wili be developed one €§~a -time, in accordance ‘with
‘a management plan. :

L, Although trained specialists will generally be 1nvolved

' in system development, invite participation from users:.
of the data during system design planning to identify
the type and format of 1nformat10n that w1ll offer

max1mum beneflts.
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9.4 LANN,IIN'G TO INCREASE FUEL ECONOMY o .

PROBLEMS FACED IN SYSTEM IMPLEMENTATION : , o -,

No routing system is without problems. The following .
o summarizes solutions to some of ‘the major problems faced.
MANUAL ROUTING PROBLEM SOLUTIONS
MAJORPROBLEMS - : POTENTIAL SOLUTIONS
1. »2imeuconsuming—-trial and 1. Make use of a° trained .
‘errbr, hesitation to go. . analyst whose respon- g ~
back "to the drawing -~ sibilitiés include imp*oved ,
board." - ' route planning.

2. Reluctance'to comprehen- ..2. -Provide~incentives~£or' .
sively review new route . proven‘"savings."" : -
ch ces. . ' ) :

3. Erroneous data. . -0 3. Place emphas1s on better

' _ ” . ‘»data collection procedures

L. Tendency to add routes .h.»,Similar to”solutions_l_and

". . and buses rather than 2. e s - '

-disturd once proven - . Tt
: . " routes: : - - ' ’
. R ,r_ '_ . AUTOMATED ROUTING PROBLEM SOLUTIONS
' . MAJOR PROBLEMS _ POTENTIAL SOLUTIONS
K - 1. _Erroneous data oﬁtput. 1. "'Data collection™and input. or
‘ ’ processing tools are in-
. ‘adequate; improve "them..
o . . - o - - o
2. Lack of trained people 2. . Hire professionals or con-
' - to implement theAsystem._. .tract for a.proven service
. : S on an as-needed basis.
3. People do not know how to 3. Take advantage of industry ! o
make it work ] ) to train thep; refer to T
) ' s o solution 2.
4. Dedication to making the'fh. Provide incentiVes for .
" program wQrk. ~ ' - "dollar saVings. A

5. Program not.tailored'to- 5. General purpose concepts may. .

school district. - not work. Take the time,

o ) : . effort, and dollars %o mod-
' - ' : ify tools to meet the -
district's requirements.

6. 'Readability of data—~': 6. Develop computer.programs to

output. » - ‘ translate information into a
. T more usable format. ‘
T. Network analysis errors. T. Place emphasls upon better ' )
o : o Zone definitions. . )
8. ‘Maps are .not produced-- 8. Use computer plotting con-
" only schedules. ¢ ~tract serv1ces, refer to.
- o . .~ solution 6 R

o7,
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"PROBLEMS FACED IN SISTEM’IM?LEMENTATION ’ _
‘AAlthough hany organizatiohs offer'roufe piaﬁhing.aé is~
tance, not every techn_que is rlght for every. situation. Look
.to. profe581cnals who understand the problems of the dlstrlct
and are prepare& to glve the type of 3881§§ance that is
needed. The hxerarchy of routlng choices shown below may
appear simplified, but every ‘experieénced transpor+at10n .
.superv1sor recognlzes the many factors that must be g1ven
-con81derat10n in de51gn1ng the "final" route. of 1mportance,

routes. should not be "patched™so. as to expose chlldren(to

"hazards, or unregsonable condltlons 3 ‘ R A
2 ) : o ) , - ’ o
. TYPICALROUTING .. P
.~ DECISIORSTEPS | ~ N
- 03 | . : DECISION
“CRITERIA

, : . : - TRIP A TRIR
: ' ‘ L PLAN NO. 1 NANNBz

SCHEDULE NO. 1 SCHEDULE NO. 2

R 2 © 3 - DESTINATIONS | - = ' 2

PATHS

1
} -+ ADDRESS THE TOTAL PROBLEM. o
DON'T BE AFRAID TO SEEK OUT SPECIALIZED SKILLS
TO ASSIST IN PERFORMING THESE IMPORTANT FUNCTIONS.

ey . {
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™ 9 4 PLANNING TO: INCREASE FUEL EC?NOMY S .
: B SUMMARY OF TIPS TO IMPROVE FUEL ECONOMY
RO There dére numerous . areas that can be 1nvest1gated to
,determlne if the schoo‘I d1str1ct can reduce its fuel con-.
sumptlon and operatlng costs. Tn° followlng ‘list of sugges-
tions is~ offered to ass1st 1n ‘defining opportunltles for fuel .
:;;;.4sav1ngs'“ Review them and see whlch are applicable to- yourl
ST operatlon. ' e T i ‘ o
S . : R h : - - . " .
T 1. Coordlnate school calendars insofar.as poss1ble
_ #'_ ~ ... to.consolidate bus use.;“‘ , S
.. . 2. <Coordinate school|start-and- dismissal times to
Coer T ‘minimize bus travel. : - :
”Tﬁi_ 3. Eliminate staggered d1sm1ssal t1mes in the same *
Co building, . . ‘ '
. :h,;fEncourage the use of blcycles, prov1de adequatet‘
L . - 'protectlon for thelr storage. _ -
T 5. Strictly enforce walking distance statutes.
. ' ,65,iIncrease walking distances. h
ngj-Allow school staff members to ride buses when
~ - feasible. ' 4 D
e S L

' '8. Let older st&dents use publlc mass transportatlon
' : when it 'is awvailable; restrlct the use of the'

school parklng lot areas.
- ]

9."Centrallze special educatlon classes when
' practlcal to do so.

10. 'Modlfy attendance "boundaries when such oppor-
tunities are present té mlnlmlze travel needs.

) . MAKE THESE TIPS A PART OF YOUR STRATEGY _*
* . TOSAVE FUEL. CONSULT THE ADDITIONAL TIPS .
. ON THE FOLLOWING PAGES TO INCREASE
- FUEL SAVINGS.

&
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94 PLANNING TO INCREASE FUEL ECdNOMY ‘

SUMMARY OF TIPS T0 IMPROVE FUEL ECONOMY OONTINUED
& ll._ Select the cor:ect vehicle for the task .

N

o . 1la. AVOld peak trafflc 51tuatlons whenever posslble.

. 13. ~Hold 1nserv1ce programs .to re- educate the staff -

about fuel economy practices.

3 : ..

14. Make sure staffamembers understand what consti-
““tutes Tunacceptable performance."

Y,

15. Perlodlcally review routes; update them when
necessery.

16. Avoid dirt and gravel roads 1faother routes ‘are.
- available."

1T . "Lengthen dlstances betveen pick up‘points.

18.-'Have older students walk to-a main road for
lg loadlng - . T | o S -
19. Use "zone loading"” with stops spaced as far apart
° ~ as is feasible. T A
20. Make sure that drivers avoid cdurtesy stops.
2l. Enforce a maxlmum ‘speed limit. on routes. 'r

22." Plan routes to make only rlght hand turns to reduce

0

-1d11ng time while waltlng to turn; do not increase
dlstances traveled to accompllsh th:s .

23.-,Develop an’ 1nformatlon exchange program with other
dlstrIcts to save fuel. .

24, Use buses for deliveries when feaslble to comblner'

f>them with routes.
i 4 .
25. Train drivers when the bus is "deadheading

26. .Use satellite bus- parklng stations at dlstfact
extremities to avoid "deadheadlng o

2T7. Use 2-way radios to re-direct Jbuses.. .

28. Install trip- recorders to monitor vehlcle - ‘-
s " performance. :

29. Promote "driving at,steady speeds."

'30. Purchase proper octane fuels.

[}
Ll
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94 PLANNINGTOINCREASEFUELECGNOMY ‘ ‘; " o s
SUMMARY OF TIPS TO: IMPROVE FUEL ECONOMY CONTINUED 2 ‘
: PR A
T f"- - 31, Audit fuel conSumptlon. Use this 1nformatlon ine
e, o .{l your fuel ec@nomy management program for p annlng
.t e ';; LT purposes.. e _y : g :
' ".1‘32%: Establish. 1ncent1ves for obtalnlng greater fuel
- .economy. -7'- Loy
o - S
oY e 33. . Usé. the’ med1a to promote fuel conservatlon actlons
R, ;v--and to keep everyone aware of energy savings. - <
R o S 3hL Publlclze programs that have - effectlvely cut down p'p_
oL f',_fuel consumptlon. ' e o -
;‘i_ ,1' 35 Develop purahaslng,_operatlon,_and ma1ntenance. .
CorTs ‘ ' °prbcedures for all equlpment that uses energy L L.
'36 Ellﬁlnate unnecessary meet1ngs.', L S ?
37¢_ Select meet1ng t1mes and locatlons to m1n1m1ze '..'4?

_ employee travel . :
38. Ellmlnate buses that are ﬁot needed . J

39.k Ellmlnate route overlaps.

49. ©Plan all stops on level ground om1t stops on in- ~
clines if possible. ‘Use the smallest vehicle that

_1s pract1cal for long-distance,: l1ght load runs. » }f_“ﬁ
S k1. Use the. smallest least powerful bus that Vlll do . 01
Lo - _the job. . - : . - : |
. ) S - ‘<7-..-~ .
_ L2, Hold workshops w1th dr1vers and’mechanlcs to con=- °
,. ' solldate knowledge on fuel economy _ o IR

43, Sponsor and support energy conservatlon workshops.

d - L4k, Seda mechan1cs to- traln;ng programs and workshops to N
L 1mp:;vg\the1r skills. . . . o R
L5, -Mak ure mechanics make full use of servrge manuals. .
h6?* Develop: alternate rout1ng plans ‘for emergencles and
- fuel shortages.’ : .

-
- ~

h?. Protect fuel storage from theft : . _;f - e
X <~ B .‘ . X .
h8'_ Use am 1ncent1ve system to promote fuel economy._ . ‘<

k9. Park buses- under cover 'in the w1nter. | R

- o 50 _ bse eng1ne pre-heaters in cold cllmates. -

LT e Lo e T
- - R °
. . oo : . N e
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9.4 PLANNING TO.INCREASE FUEL ECONOMY . - .. FcoNomy
SUMMARY OF TIPS TO IMPROVE FUEL ECONOMY: CONTINUED >~ =

© 51,

e

Establish district energy conservatlon rules and
regulatlons. 4

L

C 52, Set energy saving standards as high as it is feasible
L to 'do, but realistic. C
. 53.- Develop & unit- om "fuel conservatlon
"Sh; Combine" athletic schedules to consolldate bus trlps
B ‘'when posslble -
. - .
_55, Combine faeld trip requests from more than one
: school. ' _
56.o Share huses with other dlstrlcts when holdlng ,
athletlc events.~' iy
5T. Iftabllsh max1mum dlsfances Tor athletlc trlps
58. Limit all specral trlps to’ full bus loads only
-59. Establlsh restrlctlons and budge%s for f1eld trlps.»' .
60. Establlsh & mlleage allowance for each type of
' .extraz, curr1cular activity. g
61. - Lock. gas tanks to avoid theftAk. - e
62. Be.profit motivated in your programs, remember -
'Las Vegas cas1nos thrive on«a five percent take )
- 63.-fReV1ew the 'tips provided in the.pripr sectlons of

~

‘this chapter for other fuel saV1ng actlons that

o

can- be taken. c . wh; o

. .ot LY .
L SRR+ gr ‘ L 8 L
Lo '.,,' . - o . . '. . ..
: s> A [} LA - B
X

. v P

SEARCH FOR FUELSAVING IDEAS_ ey
7% +IMPLEMENT THOSE THATHAVE |
¢t ec . DEMONSTRATED SUEGESS. -
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9.5 MAINTAINING FOR MAXIMUM FUEL ECONOMY | T
'MAINTENANCE AND FUEL ECONOMY S | ' a
The prior chapters have shown that many pract1ces can in-

T, ) crease the fuel economy ‘of .the . fleet, but only a good ma1nten—
ance program can insure that this economy is ma1nta1ned
Slmple tune= ups can improve fuel economy from 6-10 percent.v
The same tune- up on a veh1cle whose engine is in poor mechan- “
1cal condition can 1ncrease fuel economy anywhere from 20 to
.lOO percent. '

Three areas are important in ma1nta1n1ng for 1ncreased

T T “fueI‘economy 1mpTement1ng & practitat1Feffecttve—PrﬁventTVE____—

-—~£‘4

ma1ntenance prqgram using modern equ1pment to serv1ce the

fleet and 1nstalllng .8 record -keeping system that prov1des
‘management a cont1nuous‘measure of fleet performance.
PRIEV;E:NTIVE MAINTENANCE.IS.'THE KEY TO INCREASED FUEL. ECONOMY
Preventive.maintenance is investing man-hours and
dollars in a Scheduled program to ﬁxsure that maxjimum effi—
c1ency and fullest life- expectancy is obta1ned from each
veh1cle in the fleet. It consists of a planned program de- :
s1gned to reduce emergency breakdowns through a r1g1d |
schedullng of vehicles for serv1c1ng "at spec1f1c 1ntervalsg'
A good maintenance program has elements wh1ch include’ but
_are. not limited to: . ’ L

1. A monitoring, recording, and tracking 1nforma-.
'tlon system that shows fuel economy- and repa1r,'
h1story of each .vehicle in the fleet.

2. Procedures for responslvely reporting problems

P and malntenance folldw-up.
o 3. qutractlng of specialized maintenance services
u?' ' when necessary to increase fleet reliabildty
A o L. Using analydﬁrs ‘and modern tools to serv1ce
: the fleet. .
A o v : . 5. Continuing in-service training programsfand ' {3
' - L workshops to increase staff .skills. :
5 ' i 6., Management. 1nformatlom systems deslgned to

pBOV1de feedback. o
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95 MAINTAINING FOR MAXIMUM FUEL ECONOMY ) ‘
USE MODERN EQUIPMENT TO SERVICE ‘THE FLEET »
The use of equlpment that allows the maintenance staff
to keep englnes tuned for maximum fuel economy offers. numerous
Sd1v1d€hds. Do -not - sacr1f1ce performance. When in doubt about
theﬂvalue of equlpment consult peers and professlona{s for

"their opinion. When mgking major equ1pment purchases, perform

'a‘benefitacost.analysls. Make sure that consideration: is

'rgiven to reduced downtime samings in calculating the benefits.

USE RECORD KEEPING SYSTEMS THAT SHOW FIEET PERFORMANCE

Good malntenance programs prov1de ‘an env1ronment for in-
creased safety. Go one step further. and place emphasls ‘upon |
increasing the fuel economy of the fleet in the program.
Develop a maintenance record system that will prov1de manage-
ment with the information that is necessary'for.controJ._ Such

2 system should prov1de at m1n1mum the following 1mportant

1nformatlon:', A,

-~

1. Vehlcle purchase date and cost. ‘
2. -Vehlcle m11eage, fuel, and 011 consumptlon
‘ - history.
3. Manufacturer's recommended ma1ntenance and
serv1c1ng schedules. '
L, Hlstory of maintenance performed on each . .
.vehicle.- _ ’ _ _ ' , '
5. -Costs of maintenance performed: labor,'
materials, contracting serv1ces,‘etc.

6. Record of vehicle equlpment purchases and . *l_
their performance (e.g., tires).

7. Other information of 1mportance 1n.aerv1c1ng

‘the fleet. DR

Such 1nformatlon is 1nvaluable 1n mon1tor1ng and

evaluatlng bus performance.
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\EQUIPMENT AND TECHNfQUES CAN BE USED TO OBTAIN FUEL ECONOMY ;
- BUT ONLY PEOPLE CAN DO IT

SV Fuel economy depends on equlpment programs, and_people:
It depends most on people. : E - _—
Let the staff know that the dlstrlct wants to 1mprove
‘fuel economy Prov1de an environment . to achieve thls Devel-
op" procedures for sav1ng fuel Put them 1n writing. Solicit
hfuel saving suggestions,: acknowledge thenm, recogn1ze and
"publlclze good performance, 1nstlll a posltlve attltude to__-

1mprove performance, and get everyone 1nvolved Use perform--

ance 1nformatlon as a yardstlck for taking actlons o
Establlsh in-sey¥vice malntenance tralnlng programs to in- -
, crease personnel skllls. The staff should make good use of -
manufacturer malntenance manuals. Hold: workshops wlth other
districts to d1scuss solutlons ‘to malntenance problems These_
workshops offer malptenance personnel an opportunlty to ex—
s _7-change ideas ‘and become familiar with new equlpment they can
-increase operatlon effectlveness - Send oersonnel to.the pro-
'grams and workshops that are offered by equlpment ‘manufac-
iturers. Instill attltudes of "self-improvement," "perform- -
'ance,"-and-"teamwork{ﬁ involwe the driving staff ‘in these
Aprograms.<*Their cfforts‘are important.in'slgnaling Potential
vehicle problems to the maintenance départment - Each school
bus drlver should, have a bas1c knowledge about the equlpment
and the simple actions ‘that can be taken to 1ncrease fuel
- ;economy Check1ng tlre 1nflatlon pressure is one such slmple
‘ " but 1mportant actlon Env1ronmental Protectlon Agency studles
" have shown that underlnflated tlres,can_reduce fuel economy-

anywhere from 3 to 7 percent. Teamwork is.lmportant for ob-

taining fuel economy. Promote it.

lé S

la)
{.
(W} '
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SEARCH FOR IDEAS THAT SAVE FUEL _ L

' Although it 1s recognlzed that many times vit takeefi
'money to save money, remember that even simple and 1nex§£n51ve
actions can.result in fuel savmngs. The,fellowlng ;s.e lrst

- of Simple actiohe that _saved school districts fuel and

«“[dollarS(ls) Many more types of actions can be identified in -

‘.the school transportatlon communlty Dlscuss the-opportnnl-,'
ties for saV1ng fuel with your peers " You' may find just the

comblnatlon that you are looking for to obtaln greater :fuel

-~

savings. - ' R - L

" 1. A school bus operation Pn Southern California
was. able t6 extend servicing periods for
. -malntalnlng the diesel fleet by 30 percent
v -~ © based on the findings of m& 011 analysis
taken every 3 months. i

2. . A distriet in Ohio reduced the comblned cost
'~ of maintenance and fuel by 46 percent by ,
switching from standard transmission-gasoline
buses to similar sized dleséls with automatlc
_ . traunsmissions. Performance cost data pro-. S
. vided the framework for implementing the move.. -

el

3. Performance tracking allowed an operation in
California to increase fuel economy and
extend the wear of its tires by nearly 50
"percent by switching to steel- belted‘radlals;"
in specific instances, it obtained a 300
7 . Ppercent increase in tire wear from the use
- of radials. ' '

'.\ ra

s

.
Ld

- +DISCUSS FUEL SAVING ACTIONS WITH YOUR PEERS _ :
= YOU MAY FIND JUST THE COMBINATION _ -
THAT YOU ARE LOOKING FOR = A COMBINATION -
. . THAT WILL SAVE FUEL AND DOLLARS. s

(18)Cases presented are based ugon 1nterv1ews and survey
data obtained by BRI Systems. :

“y
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© " " TAKE ADVANTAGE OF SPEGIALIZED "SERVICES TO INCREASE FUEL
‘ -+ 'ECONOMY WHEN YOU CAN'T DO IT ALONE )

Take:- advantage of available contractor méintenance 1n J».
h1ghly specialized areas when the staff does not ‘have the
. | . skills or equipment to- do it alone. L 0il- analysis is»an ex-
‘ ' o ample of _the services that are offered Metal content in
eng1ne 011 is an 1nd1cator of need for engine overhaul ‘
L _ . After the eng1ne break-in perfod <wear -metal content 1nd1-
’ - cates that the engine is not performing at high eff1c1ency _
i Such analysis, costlng anywhere ‘from $10 $15 per sample, will
1nd1c$fe ‘when o0il should be changed posslbly extendlng drain
1ntervals, and allow the fleet to be operated at peak
_1eff1c1ency .

. WHAT ENGINE OIL TELLS YoU ABOUT
~ SCHOOL BUS PERFORMANCE

» -~ o
o The presence of. res1ns indicate: 011 ox1dation.

o] Viscosity changes show the presence ‘of "0il con-
g taminatxpn 011 oxidation, and fuel dilution

_o.Metal content indicates & serious cond1tion that
- may result in engine failure as shown:

) "METALTYPE . " pOSSIBLE SOURCE OF WEAR
, ) Aluminnm‘fy_i ) Piston or bearings
- Chronium L f Piston rings or cylinder’lining
Copper. : Bearings, bushings, fllter screen
‘ Iron . T : Roller bearing, piston ring, valve )
. R . o "train, crankshaft camshaft, gears,
- - o LT cylinders
. "1 Leada . o Bearings
"~ Nickel iif e Bearings, valves, plston rings
) fisilicpn _ 3 Air-borne dirt, -
"Silver ’ . Bearings C
Sodium .. Air-borne dirt, water'contaminationj
Tin '4..L o Bearings, bushings o |
Source: Quaker State 011 Refining Company, Oal Clty,
B Pennsylvania :

125

G
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'MANAGEMENT GUIDELINES : P |
Use ma1ntenance management tools to help evaluate ‘
‘problems and insure that they are solved .in a t1mely mgnner.
Management by-Exceptlon prov1des a frame_ rk for actlng when ;-., o~

somethlng goes wrong and needs to be cofrected. The system
' beglns with’ bus driver dally records belng forwarded to the
~maintenance superv1sor. When the driver repcrt 1nd1cates a’
potent1al problem, act on it. ) }
“If computer1zed serv1ces are available to the .operation,
;they cen provide. & basis for .work order reportlng, tracklng¢
.ma1ntenance Schedullng, and performance recordlng Many_data_
management and reportlng‘systems .are available. . Check with’

.your Peers or .request 1nformat'

from the many professlonal
'organlzatlons .that: supply thege serv1 :
- A manual reportlng system can also be effect1ve, pr1--

_marlly for. smaller fleets. -Make sure- that a log is kept on

each vehicle; ma1ntenance and fuel economy 1nformat10n should | T
- be recorded, analyzed, and actedﬁupon Use performance data

as a bas1s for dec1s10n—mak1ng Such 1nformatlon can show
'.whlch vehlcles _are offerlng the district the best performancé.
‘Nfor each dollsar 1nvested . )

The followlng pages offer an example of a typ1cal drlver

,daaly report and ‘mechanical work order report. ' Many report-

ing formats are avallable, use- the one which’ best meets the

needs of the operation. In most states, the Director of -

Pupll Transportatlon is familiar wlth the forms and systems

'used by school d1str1cts in the state ‘as wel s others . !

throughout the natlon Consult th1s 1nd1v‘dual and other

professlonals for ass1stance 1n updatlng your system,
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C G~I. . MAINTENANCE DATA RECORDING o .

: . ’ ‘ ' Th.e sample forms 1llustrate one method for recordlng and
m‘"'._'-’ o kﬁeeplng traclc of ﬁae&. a.nd 0il use’ on a daily basis. Such a

R " form a.lso prov1des a- mechanlsm for malntenance requésts_, fol-°

-"lo'w-up, and recordlpg of pertlnent vehlcle repair a.nd parts
4 ' S replacement data. i Select a- system ‘which: flts the dlstrlct s

pattern of operatlon a.ndnnll allow for vehlcle data to be

r‘ecorded for future analys:Ls. ' T
L
. Lok " TYPICAL DRIVER DAILY REPORT
‘ﬁgfVEﬁ‘?ﬁﬁffIﬁﬁfﬁff‘KECORD ~ . [DATE
VEEICLE ¥o. ‘' |oDOMETER- -. ‘[srewaTure = = | -
A SIDE 1 OF DAILYIRECORDCARD -
Al east | DIEXEL | orL |oPuPiL TRAWS.
.| &|GALS | IENTES | GALS | TENTHS QUARTS |ODRIVER TRAINING
= S Bl — 1 |OMATINTENANCE |-
: ' g | _ ' |OBOOL/STAFF .
= T - Fathd : —
0 . . | Mainten- - | ~ .
- B .| = | ance Dept’|J® (OTHER)
| i C o |aétion | ¢ .

' - R S _ - SIDE 2 OF DAILY RECORD CARD
DRIVER DAILY CH’ECKLIST' ‘ _ REPAIRS RECOMMENDED

: R L | BY DRIVER.
OFuel - - [ Glass & Mirrors|, ~
[]Oil- ' , -3 Door 'Re_lea.ses'.'
[:]Tlre Pressure "~ [ windows
[JGauges And Horn [ Seat Belts
_ [:]nghtz.ng O Heating System 2
' EWlndshleld Wlpers O ciutch Pedal
' S ‘ O Air Pressure _ |. " *
‘Device ' ' - :
' Dept. Action




S

{

FAILURE CODE:L

&YPICAL MECHANICAL REPAIR WORK ORDER
T om se00L

CONSULT WITH THE DIRECTOR OF PUPIL
TRANSPORTATION IN YOUR STATE AND

SOURC? Courtesy of Paradise Valley School District,

' Arlzona Modlfled Form

t

¢

S REVWQBMMSE K
S REQ. " APROVED oA
ST RMRTRE b _ - | VEHICLE Mov DATE OF ORDER |FOR OFFICE USE ONLY
A: Accident 16 1817 0 [ + HORK
I+ Interin Repalr o P : - |CENTER
© P:i Preventive Maintenance . LICEISE 30, ’-DPEE-DOMET'ER Sublet.Labor | CODE
\ ED 215k 112,510 . or | bUdE
: Road Failure — — Totel Lsbor | ¢ | = 2l20
-F Schedule Repeir - - YEAR ENGINE —— T— 2 T
0: Other ‘ o 1975 - F-D Total Parts {15
| | || capacITY. (SIZE) CHASIS CoDE: " |Grease & 011 |
|y parwo.  pmscaremof | cost| - |- B fT I
d R . TOTALS 2 36
1| LR fBuly 15 [TTTPE OF '
. - =1 WORK LABOR COSTS
‘ DONE - .
CODE |JOB DESCRIPTION HRS.|MIN.} CHECK LIST
o v . [
' . o .+ |Lubrication .
: v IR |Lnspect nd Olillrlcatlon _/__
§e§%a°e YR o 031 Filier """'
o ud E Air Filter v |
Wash 3 o
P.ARTS TOTAL L5 Motor Tune ' = ___
~ Grease ' r |Brakes - v
— i [Adjust Hand Brakes Y
Traps. ol . . Check Tires z
‘Motor 0il. | = |Heedlights. A
Sublet Labor] T . g:i;étgignts (
7 [ s a0 BEE | -(-;EEEEEEE
| | ] Adjust Cluten ‘
White Copy - Transportstion 0ffice , T%‘&IESmISSJ..on —
DAL g - Differentie]l .
Canary Copy - Bookkeeping Mester Cylinde:
uff Ledger & Garage L ST Lylinger S—

ANWONODS -
73NA ONISYIHOINI .

HOd4 SaANIT3AIND

M ALHYd

" fema
()

S5

&
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_ 9.5 MAINTAINING FOR MAXIMUM FUEL ECONOMY

.

SUMMARY OF MAINTENANCE TIPS TO IMPROVE FUEL ECONOMY o

1. Set goals to operate at peak effldlency, establish
: programs to regch these goals. :

2. "Promote inhouse tra1n1ng programs to 1ncrease staff
effectlveness._ - ) ) . !

- 3: Manage by exceptlon, if & bus is not obtalnlng
desired~fuel economy, f1nd out why. : -

4, Use reporting systems that offer follow—up and -’ N
- feedback. - . . C ] A O

- . - RO

5. Take advantage of modern equlpment and technlques
to increasé fleet retiability.

6. Use~eng1ne analyz1ng equlpment.

T. Maintain tires at maximum recommendedhpressure;
‘ check Tegularly for wear and damage.

\

. 'Change oil, PCV, a1r and gas fllters regularly._

8
- 9. Use ‘tire tread wear patterns and depth as a . gu1de to
allgnment needs. s :

. 10. Look 1ns1de the exhaust pipe for black soot, it'is'
" an 1nd1cator of engine 1neff1c1ency . .

11. Once’ a year perform-a major 1nspect10n,,cy11nder
© - ‘ ' compress1on, vamve clearance, erl pump,-vacuum(
. preSsure, etc. .

N i

15", Reduce engine idle speed . « .

'13{ "Perlodlcally .check the. vehlcle .to insure 1t is, run-

ning- eftlclently, check the carburetor for cleanll- s

(.

~ ' 'ness, idle speed, air-fuel mixture, float. level, = -
o accelerator pump. stroke, ‘automatic choke,vand air eor

' -~ gasoline leaks; alsqo check the coil, - condensor,

rotor,, distributor. cap, spark plugs, spark plug gap,

firing voltage, 1gn1t10n p01nts gap, dwell and

resistance, and timing. '

Iy

lh."Check oil :antlrreeze, w1ndsh1eld ‘washer fluldi_,"n:
©  Dbattery, and tire pressure durlng flll ups.ﬁﬁpn:'

15. Use an 0il su1tab e for the d“1v1ng env1ronment¢ -

. . “16. 'Follow manufactu*er s recommendatlons 1n ma1nta1n1ng
L the vehlcle..

S 17. Promote an environme=t .¢ "performance” and "team-
" - work. ' ’ ' ’ '

18. . Resolve.maintenance pr;B:nms immediately.
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DEVELOP A STRATEGY TO INCREASE FUEL ECONOMY o %

- /

Anyone read1ng this handbook should be conv1nced that

'fuel management problems can be resolved to face the une-

~certa1n.future. The solution requlres e bas1c reexamlnatlon
':' of'habits,'practlces, and;pollcles that have-been used,over
long periods of time. - 'Q ' : o .1?5 ?éfq

T T The success of fuel economI}management depends 'bo a,

. great extent on the preparatlon madeﬁand the overall ablllty ,
" to communlcate the needﬁfor saving energy.. Itfis also de-f-; ‘.

pendent upon applying some baslc skills" to ach1eve energy N
imanageméht objectlves. ~ g ~"_'; ) ) .

.' L The ablllty ﬁp recognlze, analyze, and//espond to energy 4
1problems is 1mportant. This. ablllty is ephanced by:-

1. Taklng the time and effort te* evaluate o ' ‘
current pract1ces,’¥ev1ew fuel sav1ng
:objectlves.

Researchlng 1deas that can help thg
“tdlstrlct save fuel.

3.5 Tfalnlng and motlvatlng personnel to_'

savéofuel;- : : L

S RS

e L, Stlmulatlng actlons that can. 1ncrease st P
b pupll transportation: gffectlveness 1n_ W b

' the Sehool. d1str1ct. - e

_ﬁ,f‘: Take advantage_gf the best energy resource that ‘is
: o avallable in the- sbhool dlstrlct--the energy of people-

1nd1v1dual self esteem--to save fuel.' The future depends

to a large degree on the extent to whlch thls ;esource 1s’f

. ‘ RS
used. o _ . ' ‘ - .ﬁ.._.

E ~_.'.".4) .

a

The use, of common sense along w1th afpersonal commltment.
to save fuel 1n the schoo} dlstrlct are 1mportant elements in
maklng school transportat1on g w1nner. - If the d1str1c+ TE

takes the time requrred to plan for hetter fuel economy and'”

g

develops a personal strategy to 1ncrea%e pupll mlles per-ﬁf”“

A L

gallon, ﬁhe,meanlngful savyggs d1scussed in thls handbook
¢an be' obta;ned.- : :




- . oo L ' CONCLUSION
10.1 NECESSARY ACTIONS : e _ _ o
' WHAT CAN BE DONE o SAVE ,ENERGY o R T
Fue‘I economy managem.enzt represents a foundatlon for . s
sav:Lng energy, in. our schools and 1n ou.r ﬁersonal act1v1t1es. e -
It’ is achleved through practlcal,, common sense technlque-s to -
- save dollars and by focus:.ng atte tlon upon 1ncreas1ng ’
N productlvn.ty and performance._._.. Gf s .
. - The Board of Educatlon 1n every state can encouz‘age
school dlstrlcts to move in the dlrectlon of: greater fuel :
economy. -The. State Board of qucatlon can update its re- L v
bllmbursement formulas to encourage the purchase of equlpment o "

: that offers ,more mlles per-gallon. ThlS has provgd success-
' ful 1n States such: as Ohlo, 1t Can be done on . a natlonwide
basis. ..' ‘i&'[ . . '-‘;‘.;',’: ,' » ~;?_ ;- ) ‘o ',':_-'

".f'.\ 2, . v
i
i

Every!,school boara can place emphas1s upon 'fuel economy .

b management ' _"‘-1ts communlty. Such actIons will save the ‘
" comxgunlty éol ars.; They are. 1n llne w1th our natlonal energy .
: conservatlon fgoals: . - L T = . - ‘
" Every sehool dlstrlct has an opportunz,ty to' 'beg*ln fuel"/ .
economy management as’ a«“rpart of 1ts regular management RN | g
B - .
practlces.‘ Implem,ent p.rorams to purchase, plan, drlve, . e ei
A % = ’ . e . e
; .1n for gre-ater fuel economy. More ’
lon ,1s achlevable through fuel economy
. o ’ e &' “>
. ‘ T v ' e e o 2
. ... . TAKE ACTIONS TODAY.TO BEGIN YOUR
' S FUEL ECONOMY MANAGEMENTPROGRAM Lo
E o MAKE FUEL ECONOMY MANAGEMENT . :f'_',:; o
;‘ s . APART OF YOUR MANAGEMENT PRQGRAM o
g, | . ‘ R y
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10 2 ADDITIONAL TIPS FORSAVING ENERGY .
Tips* for sav1ng energy in other areas of school operatlon

are. llsted Take advantage of actlons that can

1. Establish a commlttee to review energy use-~— »j' .
2. -Survey energy: i

se perlodlcally

- 3. Record energy‘cqnsumption in 811 facllltles, use thls'
information as a meohanlsm fgr 1dent1fy1ng energy ‘w'-_Q
conservatlon actlons.-kfbu_ " R ' &

..

h._.Gheck the school's heatlng and coollng systems to make
. .sure they are up-to. standard.
.a
5. When heatlng bulldlngs, reduce the temperature to be =
: ma1nta1ned when the facllltles are not 1n use. '
. "\ .
. 6. Ellmlnate heating and coollng bulldlngs on. holidays
and weekends., . .
T. Instruct cleaning personnel to turn off llghts and to
o 1nspect heating.and cooling thermostat settangs in each
, elassroom and work area.-. o

¢ - o’ . N -,,\. .

;nggl Ghange falters regularly, ‘follow the: manufacturer ‘s

ma1ntenance instruétions for - all equlpment..v_ﬁ

9.  Inspect and callbrate equlpment controls perlqdlcally

10. - Insulate air ducts and hot water plpes.’
< '.O :.-.~_ N

}ll. Close ojf all unnecessarv openlngs. é
G -.,, o

-

;2. InstallwdoublengESs panes on w1ndowsz

.- -
" 4 ‘

13.° Add 1nsulat10n to walls and ce1;1ngs tq reduce heat
transfer. " o

.14, Check utlllty bllls to make sure that no 1rregularlt1es
exist. . i

15. Investigate the opportunltles for sav1ng energy in food
' services, using. pressure cookers, microwave' ovens, , ;
smaller ‘and more energy efficient: appllances, keeping
'_freezers as full as possible, centra11z1ng food prepara-
tionm, and designing nutritional menus that requure less
baklng and cooklng t1me. o -

.
; ° .
PR A
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- 10.2 ADDITIONAL TiIPS'FOR SAVING ENERGY ’ . .
.Addltlonal t1ps for saving energy in other areas of school
’ ) . r\’r —
operatlon- , ‘ ' _ . : -
.l6.- Avoid arbitrary thermostat settlngs. Establish_rules
for temperature control conslder centralized control ,
17. Design facllltles to use mlrrors whenever practhal td
- reflect light; also paint walls with llght colors.
l8; Reduce heat to a minimum in locker rooms and the
auditorium. : - .
. ot . 2
19.. Schedule all evening meetings in a centreal area.
20, Perform janitorial Services early so that lectrlclty
. may be turned off earlier. : .
. 4 .
21 Caulk and weatherstrlp wlndows, sash doors, and roof
flashlng. .
. 22, Turn bff all lighting after school.has been dismissed.
" -]
23. Encourage teachers to turn off llghts 1n empty rooms.
AT i
2k, Reduce llghtrng 1eév8Ys when safe to do so, reduce
exterlor llghtlng~levels. {;: _ )
: "o .. ;.‘ v
25. Install tht@;cells to control exterior llghts.
26. Use fluorescent fixtures whenever posslble. They_iast
" longer and.use less energy. _ ‘
2{.' Clean fluorescent tubes regularly, d1rty tubes reduce
efflclency - -
28. Replace broken windows. ff
29. Keep register and radlator surfaces clear of obstruc-
tions. _
’ : t . C : .9
30. Reduce shower water temperatures. . -
- ' L ' ‘ : SOl RN
31. Change shower hegds to reduce ‘water volume. . . _ R

.
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2 ADDITIONAL TIPS FOR SAVING ENERGY

"A.CHECKLIST OF. ADDITIONAL ENERGY SAVING

’

'Insulgte pibiﬁg aﬁdvductwork.

Keep ventilation air requirements: to

e

<

~

-

" 'TTPS ‘FOR SCHOOL BUILDINGS

[~

’.'Use timéélocks on heating systems'for'control.

a minimum.

°

R

Use énthalpy cdhtrols on cooling systems.

Use zone thermostats, one in each area.

- Use heat reclaim devices whenh feasible.

_fIﬁstall photb'cells on outside lighting.

Provide lighting switches in efery'claésroom,

</

ngpjdetailed reports on power consumption.
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102 ADDITIONAL TIP§ FOR SAVING ENERGY |
TIPS FOR STUDENTS AND STAFF'TO SAVE FUEL .

A Use the followlng practices in your dally act1v1t1es to,
save fuel They are based upon the\proven pr1nc1ples of fuel

:economy management

1. Carpool to school and work as-often_as-possibler

C -

2. Carpool for'family business and recreation.
3. Use public.transportation whenever it is availaﬁle.
Commute via public. transportatlon Use the extra car,

biecycle, walk, kiss- and-ride, or carpool to ‘get to a .
main tran51t route: . ,

B

_ R
5. Inltlate a vanpool commuﬁlng serv1ce 1n the community.

6. Make careful and complete shopplng‘ﬂlsts, comnbine
shopping and personal trlps, plan the most advantageous
route, and drive less

‘Telephone 1nstead of V1s1t1ng, at a m1n1mum ﬁelephone
“ahead. ' . B T

[y

8. (Schedule meetings at locations that minimize travel.

-3

9. Double-up_necessary"meetings.e
10. Purchase a Jlighter, less powerful car.

11. Keep your car "tuned up" to obtain maximum performance
' from it. o :

12. Study your traVel habits; search out opportunltles for
saving fuel.

13.. Vacation near ho_zf.e and in areas where local transporta—‘ *
' tion is available. A o
l&u Vacation'with friends;;"——_
15, Ellmlnate unplanned pleasure rides; substltute walks
and bicycle trips.

16. Find out wvhy certain drivers get good fuel'economy
Performance; use driving technlques that can 1mprove
your miles- per gallon :

-
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10.2 ADDITIONAL TIPS FOR SAVING ENERGY, e

A CHECKLIST OF FUEL SAVING TIPS
FOR THE STAFF AND STUDENTS =

=i
. , . P L T
R B When you must drive, carpool as(often as possible.

Measure distance in gallons, not miles.

.Plan your.driving routes to avoid bottlegecks.

ey

Eliminate‘those costiy,ﬁnplanned &rives.

3 .

: 'DiZ&E slower, drive for fuel economy. '

has€ the lightest car that,fuifills your needs.

L

Select only those accessories necessary for comfort.
: . .

Consider fuel~saving'equipment in your’/ purchases. .

»

Mgintain-your car on a periodic basis. -

-
i

vMake suré'that.your cgrfs.tires are properly
inflated. i

a

@ ,
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“THE BEST WAY TO ESTIMATE THE
SIZE OF THE HERD IS TO COUNT
_FEET AND DIVIDE BY FOUR."

'OLD COWBOY TALE,.FROM ,_
HOW TG MAKE ADVERTISING WORK;.
. McGRAW-HILL'BOOK CO., 1967.

-

@,
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, 11.1 STATE DIRECTORS OF PUPIL TRANSPORTATION R

ALABAMA SR CONNECTICUT i
Cdprdinator; Pupil ,": State: Department of Educatlon
Transportation , - State Office Bulldlng
State ©Office Building - .. 165 Capitol Avenue
. Montgomery 36104 . Hertford 06115
° . f(205) 832-5122 ' - (203) 566-Lo23
7 o . o B . .
ALASKA . | © . DELAWARE
Deputy Dlrector, Fleld , : SuperV1sor, Transportatlon
- Services . . o Department of Public
* Pouch F, State Offlce,Building Instruction i
Juneau 99801 - , Townsend Building
. (907) L65-2850 - , - Dover 19901 - .
‘o _ S o o (302) 678-h696 :
| ARIZONA e  FLORIDA, |
* Manager, Pupil TrEhspdrtation Admlnlstrator, Transportatlon
Office of Highway Safety '_ Department of Educatlon
206 South 1T7th Avenue . Knott Building
- Phoenix 85007 Tallahassee 3230k
(602) 261-T3L1 - ._(9oh) hss-hhos
ARKANSAS  GEORGIA o
_ 'SuperviSOr, School Admlnlstrator, Transportatron ,
. ' Transportation - . * Department of Education
Department of Education 156 Trinity Avenue
Little Rock 72201 ' " Atlanta 30303 . '
(501) 371-1560 - ' - (hok) 656-2L46T
CALIFORNIA . . HAWAIZ

Fleld Representatlve, ‘Bureau Admlnlstrator, Transportatlon
of Administrative Services Department of Education

Department of Education ‘ 1037 South Bretania Street

Sacramento 9581h o R Honolulu 9681k

(916) 322-2L4T0 , ‘ (808) 548-236L

COLORADO S - - IDAHO - o ~

Supervisor, Supportipg T Supervisor, Transpdrtation
"Services : 'Department of Education

Department of Educatlon . "Boise 83720

‘201 East Colfax ' (208) 38L4-3106
' Denver 80202 : '
- (303) 892-2291

. . .- . L. .
. . - .
-~ il . . . At ' . -
. - - s e " . - .
. . .
. . B .
. . - . N .
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11.1 STATE DIRECTORS OF PUPIL TRANSPORTATION & "

ILLINOIS. | _
Pupil Transportatlon Serv1ces
“0ffice of Educsation

100 North_Flrst Street
Springfield 62777

(217) 525- 7h8h s
XINDIANA,‘ ,
hD rector, School Trafflc
. r.SAfety-- .
Departmeng of,Publlc
‘Instructian: -

_120 West Market%Smreet
Indlanapolls'&ﬁaﬁk
(317) 633-k69k ™ 1.

”n1v151on of Transportatlon
ftment of Publlc

"tﬁstructlon

Des M01nes 50319

(Sg) 281 5811

-
-
%

\.Qr of Safety o
eLy Department

, .e.: Office Building
I Tapeka 66612

913 296 3551 ¢
Tgnmit
Pu@gl Eransportatlon D1v151on

;7f}ankfort hoéol
f'Lso,zr S lms

Snj .V1sor£ $ransportatlon
06

.f QL qu 4 _
Ba%on Royge: TOBOh
(Sth 389-2211

'MICHIGAN
- (517) 373-331k

MINNESOTA . e

‘Director, Pupil Transportation .’

S, .
. A e .

e . - @ )
’

P

S
'
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B

MAINE

Tranéportatlon Director e
Driver Education & Safety . e
Educatlon Building . ‘ ‘

_Augusta 04333
(207) 289-2371

\o- —

MARYLARD e

Safety % Transporﬁat%bﬁﬁ

- Department of Educatlon
. P.0. Box 8717
© Baltimore 21240,

(301) 796-8300"-; .

Ko e . .
‘- . °
o . .

MAS$ACHUSETTS

 Bureau of School Management\"

Services
Department of Education

- 182 Tremont Street

S

Boston 02111 I_’};
(617) 727 -5790 -

Department of Educatlon :
Box 1&20 . Rl
Lan51ng-h8902hp.

.
~ ~

Capitol Square Building

. 550 Cedar Street

St..Paul 55101
(612) 296-2839"

MISSISSIPPI

Department of Education
P.0. Box TT1

Jackson 39205

(601) 354-6921

14¢
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ETR STATE DIRECTORS OF PUPIL TRANSPORTATION - . o
MISSOQRI___——— SR ""'NEW MEXICO . - .

’ Dlrector, Pupil Transportatlon D rector,’ TransportatlonA
Department of Elementary/and Department of Educatlon
' Secondary Educatlon " Education Bulldlng

P.0. Box 480 j Santa Fe 87503
Jefferson City 65101 | - (505) 827-2108
(314) 751-2626" j } .
' R S ot
- . MONTANA L " NEW YORK’
"Superv1sor, Transportatlon ' Supervisor, School Business
Department ;of Publie - Department of Educatlon
_ Instrﬁctlon CE .. Albany 12230 .
Helena 59601 . - (518) LTL-338L
(406) LL9=3167 - : o P
‘NEBRASKA . ~——NORTH CAROLINA
ATranéportation-Speéialistf D1rector, Transportation.
_ - Department of. Educatign Board of nducatlon
) 233 South 10th Street . Education Bulldlng'
. Lincoln 68508 - ' Rale;gh 27611 -
‘ (k02) L7i-2452 . {919) 829:3071-
) , o 3 -
. REVADA . . g' . NORTH‘DAKOTA :
) Offlce of . Technlcal A551stance D1rector, School Transportatlon
Department of Educatlon . _ Department of ‘Public _
k00 West King ' v I Instruction | e
Carson City 89701 e » Capitol Building
- (702) 805- 5700 o .* .+ Bismarck 58505
' i e ‘ (701) 22k-2270 : ~
NEW HAMPSHIRE ..~ LT ‘OHIO ; ,
; - Department of Educatlon . Pupll Transportatlan'" o
Lkio. State House' Annex ' _Department of Educatlon
© Cordcord 03301 - 811 State Offlce Bulldlng
- (603) -271-2105 — . "Columbus Lk3215.:°" = =
B | . (614) 466-4230:" o
. . N . T ’\ --‘:. “l..f:“'» : "
i ‘NEW JERSEY ) : . OKLAHOMA 'Evfgg
.nDirector Pupll Transportatlon Transportatlon Sectlon
;Department of Education« . * Finance Division-
225 West State Street - 2500 North_Llncoln co
Trenton 08625 - © Oklahoma City T3105 , =% .. .
" (609)° 292-8534 e (ko5) 521-3472.:: PR
. R . . . . Sl “,-""‘;'.' ".‘.4;‘\2;.
‘ Slen e
e Ll
: L IR AR
T N

-
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' 11.1 STATE DIRECTORS OF PUPIL. TRANSPORTATION

.OREGON

-

e . SR

- ‘'TENNESSEE

- Pupxl Transportatlon Serv1ces

Department of Educatlon
‘Salem 97310 :
(503) 378-3578

.
3

>

PENNSYLVANIA - .

Pupil Transportation Divisionv

Department of Transportation’
Harrisburg 17123

_(717) 787-6%53

RHODE ISLAWD

Driver & Safety Educatlon
Providence 02908

'S
B
»

SOUTH CAROLINA ¢

Director, Transportation- .°
512 Rutledge Bulldlng
Columbia 29201 i :
(803) 758-2762

'fSOUTH DAKOTA

Director, Pupll Transportatlo
Kneip .Building. : -
-Pierre 57501 e ‘:p
(605) 224-3247" £

'Pupil Transportatiom - - |8

~ Department of Education

Tordell Hull Building
Nashville 37219
.(615) Thi-2927

. PART Vll

TEXAS

School Transportation
Texas Education Agency
1lth & Braao§ Street

¢ Austin 78701

s

(512) 475-2631
-UTAH - S e
Specialist, Transportation

Department: of Education
248 East ,500 South

Salt Lake City 8h111 ,
(801) 533 5h36 I

VERMONT é ! :
Education Field Services
-Department of Education
‘129 Staté Street
Montpelier 05602
(802) 828-31L5

" VIRGINIA ,
Supervisor, Pupil
Transportation
Board of Education
Richmond 23216
(804).770-2619

WASHINGTON
n Supervisor, Pupil
.Transportation
" Superintendent of Publlc
Instruction * .
Olympia 98504 ° o
- (206) 753-6736

~WASHINGTON, D.C.
Transportation: Officer.
D.C. Public Schools 1 °
2115 5th Street N.E.

 Washington, D.C. 20002
(202) 576-6302

. F
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1.1 STATE DI'R'ECTOR.S OF PUPIL TRANSPORTATION

o WEST VIRGINLA | . S A
. ’ ’ ) B B .
& - .Dlrector, School L _ R . .
: Transportation: S - . -+ - CONSULT THE DIRECTOR -
o Department -of -Education . = .- IN.YOUR STATE.
. 1900 Washington Street - . TOOBTAININFORMATION

Charleston 25305 .. - .. S S ABOUT_
(30k) 348-2711 S .
S , ’ : - oFUELCONSERVATION PROGRAMS:,
"WISCONSIN . . . . . ®ENERGY WORKSHOPS

' ' . © RECORD MANAGEMENT SYSTEMS |
Administrator, Pupil T * ROUTING AND SCHEDULING PROGRAMS
Transportation - - - .. / ! e ENERGY SAVING EQUIPMENT
Department of Pupil o THAT HAVE HELPED SCHOOL DISTRICTS:
. Instruction A SAVE FUEL.AND DOLLARS
126 Langdon Street - - . A
Madison 53702 o ' ‘**i -

(608) 266-2853 ey ~.
A USE AVAILABLE RESOUR&Q)
N } TO SAVE ENERGY .
§WYOMING | S
- Coordinator, Pupil
" Transportation ' o _ RPN
State Office Building West , !
- Department of Education - '
‘Cheyenne 82002 @ : Lo S
(307),717-7293' S S P B ¢

B

ROUTE 1

. ROUTE 2

C- . ~ ROUTEA4-

ROUTE 3

4
»
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11.2 SOCIETIES, AssocrATloNs 'AND INSTITUTES
OFFERING ENERGY CONSERVATION INFORMATION

l, Air- Gondltlonlng and Refrlgeratlon Instltute, 1815 N Ft xu e
: Myer Dr., Arllngton, Vlrglnla 22209 B o e T

2. American- B01ler Manufacturers Association, 1500 Wllson R
' Blvd., Sulte 317 Arllngton, Virginia 22209

L 3. American‘Connitlng Englneers Couticil, 1155 lSth Street _ :
: N.W;, Rm. 713, Washlngton, D.C. 20005. Sfm;m‘ _ _ e

Tl Ameracan Gas Assoclatlon, 1515 Wllson Blvd: T Arlington,_ o -?j'f
:,Vzrainla 22209. - ‘"Ah . . n* . A

: 5.‘”Xnerrcan Industrlal Hyglene Assoclatlon; 210 Haddon ;45
: Avéa; Westmont, New:. Jersey 08108 -

'é.T'Amerlcan Instltute of Arc 1tec§s,,l735 New York Ave S
© N.W., WashingtoR, D.C. 20006: %’ | T Ve

-~

American Instltute of Plan Englneers, 1021 Delta'Ave e
- Clnc1nnat1 Ohio h5208 .

‘American National Standards Instltute, Inc , 1430 ,
Broadway, New -York; New York 10018 ‘ R . :
. st ’ o \J_ . “
» 9. American Soclety of. Heatlng, Refrlgeratlon, and Air:

' Conditioping Englneers, Inc » 345 E. LTth St.
. New York 10017. - ' :

'\;D

10. 'American Society of Mechan{callEngineers, 345 E. . 4Tth
St., New York, New York 1001T. g o A Py

1l. American Society for Testing and Materlals 1916 Race _ifT”
. St., Phlladelphla, Pennsylvanla 19103. '

-12.' Assoclated Genersal Contractors of Amerlca, i957 E. St.
- N.W., Washlngton, ‘D.C. 20006. T

"13. Better Heating-Cooling Council, 35 Russo Pl., Berkeley
" Héights, New Jersey 07922. IR & .

1k, Bui;ding‘Research Advisory Board, Natlonal Research
Council, National -Academy of Sclences National Academy.
- of Englneerlng, 2101 Constltqtlon_Ave , N.WL, Washlngton,

D.C. 20418, . RN ]
.lS;-IConstructlon Speciflcatlons Instltuxe, 1150 Seventeenth
St. Suites 300, Washington, D" c. 20036

16. -Edison Electric Instituté; 90 Park Ave., New York, New
York 10016 : . ' ' :

17. Gas’ Appllance Manufacturers Assoclatloh Inc., 1901 N.
: Ft. Myer Dr., Arllngton, Vlrglnla 22209

' i

ad St. ;_Néy York, New

18. Heat Exchange Ins itute, . I22fE
' York 10017“_ “

-8
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REFERENCE INFORMATION
11 2 SOCIETIES"ASSOC ATION’S AND INSTtT!JTES : .
" " OFFER! NG 'ENER_ Y CONSERVATION lNFORMATION .
7_19. 'Illumrnatlng Englneerlng Soc1ety, 3h5 E h?th St s New
- York, New York 1001T7. f“ R L "--
20, Institute of Electrlcal & Electronlcs Englneans* Inc
"+ 345 E. L7th St., New York," Tew York 10017 _ e .
21;?1Instrument Soclety of.Amerlca, Stanwlx St., Plttsburgh
,Pennsylvanla 15222. . o _~‘§ yw~, o i
ﬁng;_; 22, Mechanlcal Contractors Assoclatlon ﬁf Amerlca, Incy., i

5530 Wlsconsln Aven, Sulte T50, Washlngton,\D c. 20015

-2 j_~Natlonal Assozlatlon for Pupll Transportatlon, Executlve
',g_Secretary, P. 0.;ﬂox.lh75 Fort ‘Worth, Texas: 761QI~gB _
”Fﬁﬁf” Natlonal Assoc1et10n of Oml Heatlng, Service" Managersf
© %+ Ine., 60 E. Lond: St.,,New York New York 10017.;;

25 .Natlonal A58001at10n of Power Englneers,_Inc:, 176 W
-~ Adams ‘St., Suite 1L11, Chicago, I111n01s 60603,w

.. 26. Netional Coal Asscciation, Coal Bldg. 1130 l?th'St” ;
R " N.W., Washington, D.C. 20036 z

-2ZT'1Nat10nal Eleqtrlcal Contractors Assoclatlon, 7315
L Wlscons1n'- es , Washlngton, D.C.. 2001h

.28, Natlonal Elbctrlcal Manufacturers A55001at10n, lSS E. l
S hhth st., New York,. New York 1oor1’&.."

. RS 29,1,Natronal Insulatlon Contractors Assoc1at10n, 8630 Fenton
F A . St Sulte 506, Silver Spring,- Maryland 20910. :

30.,,Nat10nal LP-Gas Assoclatlon, 79 W Monroe. St s Chicago;
Illinois 60603. - . . - :

31.° Natignal 0il Fuel Institute, Inc ,‘60 E-~h2nd St , New
York, New York- 10017 : .

32. National School Transporta 1on Assoclatlon, ExecutrVe ' \"
-+ Director, L616 Lawn Court, Faarfax, Virginia - 22030._'*

33. Nathnal Socaety ‘of Profe351onal Englneers, 2020 K St
. N.W., Washington, D: .C. 20006 . :

] o 3&2 _Refrlgeratlon Service Englneers Soclety, 2720 Des -
S - - Plaines Ave., Des. Plalnes, Illinois 60018.. _ﬁi '

35. Soc1ety of Automotlve Englneers, Inc hoo Gommonwealth
Drive, Warrendale,. Pa 15096 .

f

" .. 36. Society of Amerlcan Value Englneers (SAVE), 2550

. . Hargrave Dr., Smyrns, Georgla 30080’ o o :
C . 37.-1Standards Engineers- Soclety, P 0 Box 7507,_4 . fiifi;}4¥
B - .,Phlladelphla, Pennsylvanla 19101 o T e

L N
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K ""','.._ e .’; v . K3
11 ZSOCIETIES ASSOCIATIQNS ANDINSTITUTES ST e L R
0FFER1NG ENERGY CONSERVATI»ON INFORMATION . N . :
~3&qﬁgsteam Heatlng Equlpment Manufacturers Assoc.,'c/o i e . .
.Y Samuel J. ‘Reid, Barnes (& Jones,.Inc. ’P 0.- Box 207, - v '
©T.Newtonville, ‘Maryland’ 02160 g,; ) . S 3
39."*Therma1 Insulation Manufacturers Assoclatlon “lnc 7'/: - ;_n
Kirby Plaza, Mt KlSCO, New York 105h9 L ;5qj_ el Ty
- 40° 'Underwriters‘ Laboratorles, Iné 333 Pflngsten Rd,;;l,e . "fhf.
SR Northbrook Illln01s 60062 —_— R N
; o ’ N . ‘, :..:, ‘ . L - | ‘ . . ’-'— 3:" -‘. : ;_. kS ‘?0 v "‘.;.-.T‘
T CONTACT PROFESSIONAL ORGANIZA'FIONS B T T
AI\ID TRADE ASSOCIATIONS FOR INFORMATION L LR ’_ R
) T ABOUT ENERGY SAVING EQUIPMENT \ _~' RSN S T
UNDERSTAND WHAT cowralau'res T0'FUEL ECONOMY‘l; R
Ausr OF LOCAL SOURCES OF INFORMATION S T
."lS PROVIDED BELOW FOR REFERENCE. A
CON*ACTTHESESOURCESFORINFORMAT1ON R S
- ALSOCONSUETW[ﬂiYOQBPEERS o e o e

1.,}3 LOCAL INFORMATION SOvRCES - T e

RN Chap‘ters of above mentloned socletles, assocaatlons,' ST
'and« 1nstrtu‘t10ns Ty ._,-.,;._. R R RN

Commerc1al ‘fleets L

Chamber of Commerce.
.l.Department of Educatlon S - D . T U

Ve g . .. Yo >

.Publlc and educatlonal 1_nst1tut10n llbranles

o W\ E W D

..State: Energy Offlce. . N ST e T P
'T. ‘Contractoérs, manufacturers . suppllers N professronal . '
- .consultants, and others: whom you work w1th on-& T, *‘
; regular ba51s o S . U T . :
e . ’”7'_ . Y - »

f.-"'I‘AK«E ADVANTAGE, OFTHEINFORMATION CTe e el
. SOURCES IN YOUR COMMUNITY: :- AT I

id
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L . . '
’ i ® -~ w5
T LT e
L P T X 1 GQVERNMENT SOURCES OF INFORMATION
. - - . B : ' C % .
. ‘EY . . ~....° ;. ‘
. - S ¢
. _ T 1
. 114U s GOVERNMENTSOURCES e _
- B, “. .. WRITE THE PUBBIC lNFO'RMATION OFFICE
o T OF THE FOLLOWING U. S. GOVERNMENT
e “ow ORGANIZATIONS FOR'INFORMATION
. . ABOUT ENERGY CONSERVATION: |
5,‘:";{ : . Department of, Commerce, Office of Energy Programs, 14th
<. i & Constltutlon Ave., Washington, D. C. 20230. »
= : - i?n‘e‘rgy—R‘e‘S‘e'grcn & Development Admlnlstratlon, Loo First
g R Street - N. W s Washington, D.C. 2051&5
T ( 3. Federal Energy Admlnlstratlon,_Offlce of Energy
: " Conservation and E;&:vn'onment l2th_ & Pennsylvanla, N.W.,
.~ Washington, D.C. 20461." . '
Iy \;J
_ , . Department of Transportatlon, 1LOO Seventh Street S.W.,
) o Washl}lgton, D C. 20590. '
T ’ -
A - TN Natlonal Bureau of Standards, Offlce of Energy Conserva-.
el . }:'; tion, Building 226 Rm. Bllh Wa.shlngton, D.C. 2023k,
LT . 6. Natlonal Technical Information Se,rv1ce, U.s. Department
S ' of Commerce, Sprlngf:celd V1rg1n1a 22161, -
T (P 'Superlntendent of Docunients, U.s. Government ._Printin'g'.-
e Office, Washington, D.C. 20ko2. . - . = ;e
. . . ‘v. '. . . c. . LT .
. ;__a)'. : g -
A . _ .
- NOTE: THE ORGANIZATIONSSPECIFIEDIN REFERENCES
‘ © NO.2-AND NO. 3 ABOVE ARE NOW A PART
Cnh - . OF THE U.S, DEPARTMENT OF ENERGY.
P ©  YOUMAY ALSO WRITE TO:
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